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DEPARTMENT  OF  HEALTH.  EDUCATION.  AND  WELFARE 


PUBLIC  HEALTH  SERVICE 
NATIONAL  INSTITUTES  OF  HEALTH 


BETHESOA.  MARYLAND  20014 


January  10,  1979 


Senior  NIH  Scientists: 

Hans  Stetten  wishes  to  step  aside  from  the  post  of  Deputy  Director  (Science). 
I  accept  his  request  with  great  reluctance  and  only  with  the  provision  that 
he  be  available  to  me  a  while  longer  in  some  other  capacity. 

I  should  like  to  postpone  to  a  happier  occasion  a  summing  up  of  all  the  ways 
Dr.  Stetten  has  served  science  and  medicine  with  distinction.    I  do  want  to 
acknowledge  here  the  virtuous  combination  of  high  science,  humaneness,  and 
honesty  with  which  he  has  graced  his  present  position  at  NIH. 

The  NIH  Intramural  Research  Program,  for  which  the  Science  Deputy  is  primarily 
responsible,  is  a  reflection  of  certain  qualities  possessed  by  its  present  and 
past  leaders.    Among  these  are:    a  vigilant  defense  of  free  inquiry,  passionate 
concern  for  how  conclusions  are  drawn  from  experiments  and  for  the  words  used 
to  describe  the  results,  an  insistence  upon  excellence,  and  a  warm  tolerance 
for  the  differences  between  the  many  kinds  of  people  required  to  sustain  so 
complex  and  remarkable  an  institution. 

In  seeking  to  recapture  these  qualities  in  Dr.  Stetten 's  successor,  we  will 
be  striving  to  preserve  an  unprecedented  capability  for  research  in  the  life 
sciences  that  is  represented  by  NIH  laboratories  and  clinics.    The  human  and 
physical  capital  of  the  intramural  program  is  awesome,  and  the  power  for 
continued  accomplishment  seems  unlimited.    Yet  the  essence  of  its  greatness 
is  fragile  and  could  be  quickly  destroyed  by  careless  trusteeship.    It  would 
be  irreplaceable. 

These  precious  resources  are  dedicated  to  a  quest  for  reality  in  a  world  often 
distracted  by  fantasy.    To  ensure  that  this  essential  mission  is  always  per- 
formed well,  and  is  continually  directed  at  problems  that  have  importance  to 
this  or  future  generations,  is  a  responsibility  that  we  accept  in  the  name 
of  the  public. 

As  a  senior  scientist  and  scholar  in  intramural  NIH,  you  share  with  me  a  deep 
interest  in  the  organization  and  leadership  of  campus  scientific  activities. 
While  I  would  like  now  to  meet  personally  with  all  of  the  intramural  community 
to  discuss  these  common  interests,  this  will  not  be  practical.    I  will,  however, 
be  inviting  some  of  you  to  meet  with  me  over  the  next  several  weeks  for  that 
purpose. 

I  hope  that,  either  directly  or  through  your  peers,  you  will  all  communicate 
your  suggestions  to  me  as  the  search  for  new  leadership  begins. 


Sincerely, 


Donald  S.  Fredrickson,  M.D. 
Di  rector 


Remarks  before  Dr.  Martin        King,  Jr.  Commemorative  Birthday 
Celebration,  January  17,  1979. 

For  several  years  now  NIE  has  participated  in  this  special 
day  of  recognition  and  remembrance  for  one  of  America's  great 
heroes       Dr.  Martin  Luther  King,  Jr.     I  am  happy  that  we 
are  continuing  that  fine  tradition  and  I'm  pleased  to  be  a  part 
of  it  personally.    And  I'm  very  proud  of  the  fact  that  the  NIH 
Cultural  Committee  for  Black  History  Observance  has  arranged 
such  a  splendid  program  today. 

It  is  certainly  fitting  that  we  pause  to  commemorate  Dr.  King' 
birthdate^      The  purpose  of  this  observance  is  to  honor  him  for 
his  many  contributions  to  the  betterment  of  our  society.  • 

In  this,  I  believe  we  at  NIH  have  a  special  place.     Our  goals, 
like  those  of  Dr.  King,  are  to  release  human  potential  and  to 
promote  human  independence  and  dignity.     Dr.  King  approached  these 
goals  through  his  ministry  and  his  great  powers  of  suasion.  We 
approach  ours  through  the  process  of  research  and  discovery.  But 
we  are  linked  in  our  dedication  to  the  cause  of  human  betterment. 

It  is  a  special  honor  for  me  to  introduce  our  guest  speaker 
today. 

John  Conyers  has  represented  the  first  district  of  Michigan 
in  the  United  States  Congress  since  1964.     In  1978  he  was 
reelected  to  his  eighth  term  in  the  U.S.  House  of  Representatives 
with  93  percent  of  the  vote. 

Congressman  Conyers  was  born  and  educated  in  Detroit  and 
received  his  degree  from  Wayne  State  University.     He  has  been 
active  and  in  leadership  positions  in  the  trade  union  and  civil 
liberties  field  for  more  than  20  years. 
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In  fact,  Mr.  Conyers  received  the  Rosa  Parks  Award  for  Civil 
Rights  Activities  in  1967  from  Dr.  Martin  Luther  King,  Jr. 
himself.     I  can  think  of  few  more  appropriate  people  therefore 
to  bring  us  a  message  in  the  spirit  of  Dr.  King  than  John  Conyers. 

It  is  a  pleasure  to  present  to  you  Congressman  John  Conyers 
of  Detroit,  Michigan. 


DRAFT-  2/6/79 
DSFredrickson/nh 
(Not  to  be  published 
or  distributed) 

NOTES  ON  AN  EDITORIAL 


In  an- editorial  in  Science  (January  5,  1979)  Singer  has 
described  her  perceptions  of  the  outcome  of  the  two-year  effort 
culminating  last  month  in  new  NIH  guidelines  for  recombinant  DNA 
research.     Under  the  title  "Spectacular  Science  and  Ponderous 
Process,"  she  gives  her  account  in  the  tones  of  a  requiem  for 
lost  independence  and  time, and  implies  that  NIH  (acting  for 
science)  has  yielded  its  sword  to  BEW  bureaucracy.     My  memories 
of  the  ordeal  cannot  be  very  different  from  hers ,  but  I  have 
assessed  the  outcome  differently.     I  think  we  have  won  a 
significant  victory  over  a  dangerously  excessive  reaction  first 
set  in  motion  by  scientists .  NIH  will  shortly  issue  the  fourth 
volume  of  its  public  record  on  "the  DNA  controversy."    From  such 
raw  material  contemporary  scientists  or  future  historians  must 
draw  their  own  conclusions  about  the  setting  in  which  the  1976 
guidelines  were  revised  and  whether  the  changes  introduced  in 
the  final  review  process  were  necessary  or  even  worthwhile. 

Singer  states  that  the  HEW  Secretary  and  his  staff  "have 
now  assumed  direct  supervision  of  recombinant  DNA  policy-making." 
The  new  guidelines,  however,  continue  the  full  delegation  of 
responsibility  for  administration  to  the  NIH  Director  and  now 
give  him  the  authorities  for  revision  that  the  old  guidelines 
so  seriously  lacked.     The  Director  must  exercise  his  discretion 
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under  demanding  procediires  and  standards .     These  have  been 
created,  however,  to  reassure  the  public  and  other  Federal 
agencies  that  they,  too,  may  participate,  and  are  not  designed 
to  lever  the  Secretary  and  his  taff  into  the  chain  of  decision 
making.    The  detailed  analysis  led  by  the  HEW  General  Counsel 
undoubtedly  added  a  few  weeks  to  the  long  period  of  revision. 
A  modest  additional  burden  of  procedural  safeguards  was  one 
result.     Another  was  the  stripping  away  of  any  grounds  for 
further  complaint  from  the  most  fervent  dissident  that  the  public 
had  not  been  exhaustively  consulted  or  that  adequate  provisions 
had  now  not  been  made  for  external  stirveillance  of  what  scientists 
are  doing  with  techniques  for  recombinant  genes . 

As  part  of  the  latter  concession,  the  Recombinant  DNA  Advisory 
Committee  (RAC)  was  changed.     Generally,  a  two- level  review  has 
been  accepted  as  the  model  for  scientific  advisory  apparatus , 
the  first,  a  technical  review  by  the  experts  (the  study  section) , 
followed  by  the  policy  review  involving  both  scientists  and 
laymen  (the  Advisory  Council).     The  Director's  Advisory  Committee 
(DAC)  previously  was  used  to  fill  this  bicameral  requirement 
under  the  old  NIH  guidelines.  The  1976  rules,  however,  were 
devoid  of  most  discretionary  authority.     Our  experience  with 
the  DAC  also  suggested  that  DNA  technology  was  too  complex  a 
subject  for  non-experts  to  cope  with  under  the  traditional  two- 
tiered  system.     It  emerged  that,  when  the  non-expert  is  unable 
to . comprehend  so  much  of  the  details,  his  "public  policy  role" 


nrusc  be  performed  in  the  midst  of  the  experts.     Here,  at  the 
least,  the  layman  is  in  a  position  to  see  if  the  experts  appear 
to  be  listening  to  each  other  and  paying  attention  to  the 
evidence.    Moreover,  for  performance  of  the  case-by-case 
analyses  required  of  RAC,  and  upon  which  forward  movement  in 
many  laboratories  is  dependent,  two  stages  of  advice  preceding 
the  Director's  review  and  decision  will  create  intolerable 
delays  and  confusion. 

Singer  is  right,  though,  to  sense  that  compression  of  RAC 
into  a  single,  mixed  advisory  group  is  dangerous.     It  becomes 
especially  so  if  well-meant  attempts  to  "balance  the  views" 
result  in  polarization  and  paralysis .     The  new  coxmnittee  shares 
an  enormous  responsibility  to  suppress  both  partisan  and 
theosophical  tendencies.     The  new  RAC  is  the  most  visible  of 
current  experiments  in  lay  participation  in  scientific  process. 
We  all  may  have  to  travel  across  the  "moral  gap"  on  the  bridge 
that  its  members  will  be  attempting  to  construct. 

In  the  anxiety  created  by  the  reconstitution  of  the  RAC, 
some  of  the  major  achievements  of  revision  have  gone  without 
notice.     The  new  guidelines  retain  every  important  substantive 
change  proposed  by  NTH  and  its  scientific  advisors .     There  is 
provision  for  continuous  and  orderly  evolution  of  the  rules -- 
even  to  their  eventual  elimination  when  the  need  disappears . 
Many  experiments  now  judged  to  be  harmless  are  exempted,  and  a 
reduction  in  containment  for  many  important  kinds  of  experiments 
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experiments  has  been  decided  upon.     The  discretion  and 
responsibility  for  following  the  rules  also  have  begiin  to  retuin 
to  the  research  institutions,  where  they  properly  belong. 

If  we  read  the  portents  correctly,  moves  to  enact  statutory 
regulation  of  recombinant  DNA  experimentation  now  are  not  likely 
to  be  revived.    Given  the  medieval  features  of  the  first-laws 
proposed  and  the  difficulty  of  eliminating  all  such  features  in 
subsequent  attempts,  this  is  significant  blessing  for  science 
as  well  as  the  rest  of  society.  The  diminished  thirst  for 
legislation  is  partly  due  to  evidence  that  the  dangers  have 
been  exaggerated.     The  actions  of  the  Secretary  in  requesting 
FDA  and  EPA  to  use  their  existing  authorities  to  extend  the 
guidelines  over  research  in  the  private  sector  have  also  been 
helpful. 

Probably  the  exemplary  cooperation  and  patience  of  the 
scientists  whose  work  has  been  at  stake  during  this  long  evalua- 
tion has  contributed  most  to  slow  restoration  of  public  confidence 
on  the  side  of  science.     This  being  so,  it  is  disappointing  that 
an  elitist  image  of  science,  including  a  sacred  right  of  self- 
determination  in  technical  matters,  should  be  cast  as  the 
ultimate  argument  against  the  new  use  of  the  guidelines .  It 
seems  to  me  that  the  survival  of  the  elite  in  our  tine  must 
depend  more  on  the  ability  to  accept  popular  challenge  to  self- 
determination  and  to  win  the  arguments  in  the  open  on  the  merits 
of  the  case. 
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Spectacular  Science  and  Ponderous  Process 

Since  1973  substantial  effort  has  been  made  to  deal  prudently  with  the 
coneem  that  recombinant  DNA  experiments  might  prove  hazardous. 
Unprgcedented  restriction  of  experiments  was  asked  of  a  community  bred 
for  independence  of  mind  and  spirit.  Despite  widespread  skepticism 
that  hazards  actually  existed,  the  effort  to  minimize  risk  was  a  remarkable 
success,  primarily  because  of  the  respect  accorded  to  those  scientists  who 
called  for  prudence  and  later  to  the  National  Institutes  of  Health  (NIH) 
as  a  scientific  institution.  To  produce  standards  of  laboratory  safety,  NIH 
formed  the  Recombinant  DNA  Advisory  Committee  (RAC)  made  up  of 
prominent  scientists,  who  developed  the  Guidelines  for  recombinant  DNA 
research  published  by  NIH  in  June  1976.  Under  the  Guidelines  work  has 
proceeded  safely  and  research  accomplishments  have  been  spectacular. 

The  confidence  of  the  scientific  community  in  the  wisdom  behind  these 
efforts  is  rapidly  eroding.  Responsibility  for  the  erosion  lies  with  the  Secre- 
tary of  Health,  Education,  and  Welfare  (HEW)  and  his  staff",  who  have  now 
assumed  direct  supervision  of  recombinant  DNA  policy-making,  and  who 
have  adopted  procedures  unsuitable  to  the  complex  problem  of  controlling 
creative  activities.  Two  developments  that  have  already  had  unnecessary 
adverse  consequences  are  particularly  distiirbing. 

First,  there  has  been  a  long  delay  in  promulgating  amply  Justified  re- 
visions of  the  Guidelines.  These  were  produced  in  July  1978  by  NIH  and 
its  advisory  committees,  who  gave  unprecedented  attention  to  comment  by 
the  scientific  and  general  public  and  produced  a  document  with  broad  sup- 
port. Yet  HEW  imposed  still  another  round  of  review;  assurances  that  it 
would  be  expeditious  proved  empty.  Experiments  critical  for  realizing  the 
practical  and  intellectual  promise  of  recombinant  DNA  and  for  making  risk 
assessments  have  been  held  up  for  months. 

Second,  the  authority  to  appoint  RAC  members  has  been  transferred 
from  NIH  to  HEW.  Contradicting  its  own  definition  of  good  process, 
HEW  considered  new  members  without  adequately  consulting  the  scientific 
public  and  in  disregard  of  much  of  NIH's  advice.  In  response  to  NIH 
urging  and  intervention  by  an  alerted  community,  the  most  misguided 
inclinations  were  finally  corrected.  These  had  included  questioning  the 
qualifications  of  an  eminent  molecular  biologist,  himself  one  of  the  first  to 
call  for  caution;  questioning  the  independence  of  NIH  scientists  serving  as 
RAC  members;  and  consideration  of  individuals  known  to  be  intractably 
opposed  to  the  research.  Nevertheless,  the  insensitivity  of  HEW  to  vital 
issues  is  still  apparent  in  the  makeup  of  the  new  RAC.  The  RAC's  job  will 
be  to  advise  the  director  of  NIH  on  highly  technical  matters.  The  revised 
Guidelines  require  that  20  percent  of  its  members  be  nonscientists  and  that 
nuyor  actions  be  published  for  comment  before  adoption.  This  should  have 
been  sufficient  to  protect  the  public  interest  and  still  allow  for  the  exper- 
tise required  to  deal  with  scientific  matters.  But  under  recent  proposals 
the  new  RAC  (about  25  members)  will  have  seven  to  nine  (depending  on 
how  one  counts)  nonscientists  and  only  token  representation  in  the  mole- 
cular biology  of  eukai^otes.  In  the  absence  of  adequate  expertise  in  rele- 
vant areas  and  with  a  lack  of  sufficient  distinguished  scientific  leadership, 
it  will  be  difficult  for  the  reconstituted  RAC  to  win  respect  for  the  Guide- 
lines. 

Lincoln  Kirstein  wrote,  "Despite  the  populist  politicians,  certain  crafts 
must  live  by  elitist  criteria."*  He  included  science  as  one  of  those  crafts. 
When  an  egalitarian  and  humane  society  decides  to  suppon  such  a  craft, 
public  officials  have  the  delicate  task  of  nurturing  eiitist  cnteria  while  pro- 
tecting the  general  interest.  In  the  present  case  the  two  are  interdependent, 
since  safety  depends  on  the  diligence  and  therefore  the  confidence  of  indi- 
vidual investigators.  Neither  scientific  criteria  nor  the  public  interest  has 
been  well  served  by  HEW's  actions.  — Maxine  F.  Singer 

'New  York  Review  of  Books,  23  November  1978. 
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STOCKHOLM  REFLECTIONS* 

DONALD  S.  FREDRJCKSOm 


We  all  went  to  Stockholm  for  the  meeting.'  The  impressive 
auspices — the  Royal  Swedish  Academy  of  Sciences  and  a  Nobel 
Symposium — along  with  seductive  images  of  Scandinavia  in  sum- 
mer— birches  along  the  Baltic  and  reflections  of  the  night  sim  from 
golden  towers — conspired  to  draw  us  there. 

Mild  shock  marked  our  arrival  as  dreams  of  comforts  and  the  Grand 
Hotel  were  snuffed  abruptly.  Amenities  of  a  simpler  sort,  we  learned, 
were  offered  at  Sodergam,  a  seminary-dormitory-reformatory  at  safe 
remove  from  urban  distractions  and  designed  for  intensive  con- 
templation. The  object  of  this  was  not  left  to  our  imagination.  Spelled 
out  across  the  classroom  slate  was  our  assignment:  ETHICS  FOR 
DECISION-MAKING  IN  SCIENCE. 

Here  the  moral  essence  of  science  was  to  be  distilled  again,  and  our 
hosts  had  carefully  mixed  the  starting  brew.^  My  fellow  contemplatives 
were  scientists,  but  so  great  was  the  diversity  among  us  that  we  did  not 
even  seem  to  have  a  common  profession.  By  and  large  we  were  mainly 
strangers,  although  here  and  there  was  a  friend  or  acquaintance. 

The  Philosophers  came  first,  their  priority  resting  on  a  parent's 
illusion  that  he  best  understands  his  own  child.  They  had  the  grace  to 
spare  us  the  more  depressing  parts  of  the  philosophy  of  history  and  the 
history  of  philosophy.  They  left  out  the  cycle  of  Polybius — his  gloomy 
view  that  no  human  institution  is  capable  of  lasting  improvement.  There 
was  no  mention  of  "moral  terrorism,"  Kant's  term  for  the  awful 
Protestant  doctrine  that  we  not  only  fail  to  improve  but  steadily  regress.^ 

•Address  delivered  ai  the  University  of  North  Carolina  Convocation  in  recognition  of 
the  Medical  School's  Centennial,  Chapel  Hill.  Nonh  Carolina,  February  10,  1979. 

tDireaor,  National  Institutes  of  Health,  Bethesda,  .Maryland  20014. 

'  In  constructing  a  short  allegory  for  purposes  of  the  convocation  honoring  the  centenary 
of  the  School  of  Medicine  at  the  University  of  North  Carolina,  I  have  taken  liberties  with 
even  my  own  perceptions  of  a  Nobel  Symposium  held  August  21-25,  1978.  The 
proceedings  are  to  be  published. 

^Our  hosts  may  have  had  private  motives  in  seeking  participants  who  did  not  resemble 
the  cast  of  a  previous  Nobel  Symposium.  After  participating  in  that  one,  Arthur  Koestler 
wrote  an  unflattering  description  of  international  scientific  conferences  [1]. 

^For  further  insight  into  the  debate  on  moral  destiny,  I  recommend  Frank  E.  Manuel's 
Shapes  of  Phtlo.sophical  History  [2]. 

Copyright  is  not  claimed  for  this  article. 
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torial  note:  Previously  presented  at  Washington  Area  Seminar  on 
ence.  Technology,  and  Ethics  at  Georgetown  University,  2/8/79. 


As  scientists  tend  to  be,  we  were  more  at  home  among  the  eigh- 
teenth-century French  with  optimists  like  Condorcet  and  Saint- 
Simon  and  their  fellow  "philosophers  of  perfectability,"  In  order 
to  ride  the  crest  of  its  potential,  implied  the  Philosophers,  science  must 
be  propelled  by  faith  that  man's  salvation  and  survival  are  tied  more 
tightly  to  reason  than  to  any  other  human  quality. 

But  we  were  next  to  hear  from  some  of  our  coreligionists,  who 
believed  that  science  itself  is  badly  in  need  of  salvation  and,  as  they  saw  it, 
partly  from  sins  of  its  own. 

Affirmative  Acdon  struck  early.  In  bitter  tones  she  complained  wearily 
that  in  her  nadve  France  half  of  the  people,  but  only  a  quarter  of  the 
scientists,  are  women.  I  wondered  what  she  would  say  if  she  knew  that 
among  the  professionals  in  American  laboratories  her  sex  numbered  less 
than  one  in  five.  I  rose  to  express  sympathy  with  her  cause  if  not  with  her 
proposed  solutions. 

"I  believe  there  are  slights  and  harassments,"  I  said,  "of  which  we 
males  often  lack  awareness.  There  is  also  dismal  scarcity  of  some  ethnics 
among  the  ranks  of  scientists.  Worst  of  all  is  the  length  of  time  it  will  take 
before  these  faults  can  be  corrected." 

With  a  gesture  saying  she  had  heard  all  this  before.  Affirmative  Action 
exclaimed  impatiently,  "You  are  patronizing  me!" 

At  that.  Third  World  spoke  up.  "I  think  he's  innocent  of  con- 
descension. As  a  woman  and  a  black,  I  have  some  feeling  for  this  sort 
of  thing." 

This  act  of  rescue  done.  Third  World  went  on  speaking.  Perhaps  the 
thought  of  being  patronized,  now  aroused,  would  not  lie  down  again. 
"In  a  developing  country,"  she  mused,  "we  sometimes  wonder  if  we  will 
ever  get  'developed.'  Or  if  we  will  know  it  when  we  finally  are." 

Her  gentle  ironies  caused  regions  of  the  globe  to  light  up  over  the 
surface  of  our  minds.  Visible  were  the  boundaries  between  affluence  and 
poverty,  between  resplendent  institutes  and  makeshift  laboratories. 
Were  there  also  contour  lines  for  ethics  or  morality?  Surely  not,  we 
concluded;  the  strength  of  science  is  that  it  can  determine  truth 
according  to  universal  rules. 

The  Marxist  took  the  floor.  The  true  morality,  he  declared,  lies  in 
whether  the  scientists  are  working  for  the  people.  And  he  suggested  that 
this  could  not  be  guaranteed  unless  priority  for  experiments  was  a  truly 
popular  (or  Party?)  choice. 

This  touched  raw  nerves  around  the  room.  Recent  wounds  of 
recombinant  DNA  debates  began  to  hurt  again.  Some  later  said  they 
heard  in  a  dusty  corner  of  their  minds  echoes  of  that  stale  refrain, 
"Science  is  too  important  to  be  left  to  the  scientists. " 

These  distractions,  however,  should  not  deafen  us  to  the  seriousness 
of  talk  that  followed.  The  question  of  how  citizens,  professional  and  lay, 
might  chart  together  the  course  of  scientific  experimentation  is  a 
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dilemma  of  recent  vintage.  It  is  prompted  most  by  fears  for  public  safety 
and  demands  for  equity  in  the  use  of  public  funds. 

Within  science  the  choice  of  subject  traditionally  rises  from  multiple 
foundations.  The  first,  or  deepest,  is  an  objective  judgment  of  the  quality 
of  hypothesis,  or  scientific  question,  and  the  way  to  test  it.  Most  scientists 
see  these  technical  choices  as  their  crucial  and  inviolable  prerogative. 
Then,  on  this  base  can  be  laid  subjective  or  value  judgments  that  will 
determine  a  social  priority  for  the  undertaking.  In  these  joint  con- 
siderations, there  is  always  some  gap  between  the  perceptions  of  the 
issues  by  the  expert  and  the  layman.  This  "moral"  gap  is  usually  filled 
with  a  mix  of  mutual  trust  and  procedural  protection.  There  are  those 
who  judge  that  too  much  trust  can  be  dangerous;  it  is  clear  that  an  excess 
of  procedure  can  be  fatal. 

Are  there  alternative  formulas  for  bridging  the  gap?  At  Sodergam,  a 
Scientist  Laureate  wished  to  address  that  subject.  He  was  a  nuclear 
physicist,  elevated  to  the  Nobelity  by  his  scholarly  peers  and  coun- 
trymen. Long  opposed  to  expansion  of  breeder  reactors,  he  now 
sought  contrition  for  the  inventions  that  had  made  them  possible.  He 
had  a  solution  to  the  control  of  "dangerous"  discoveries:  deny  the  Prize 
to  anyone  whose  findings — however  fundamental — have  some  potential 
for  harmful  use.  Make  the  explorer  tell  precisely  where  he  intends  to 
land  or  give  him  no  ship  and  no  license  to  sail .  .  .  and  deal  harshly  with 
any  who  stray  from  the  course! 

If  the  Doctrine  of  Forbidden  Knowledge  had  other  friends,  they 
stayed  silent. 

Someone — perhaps  it  was  the  Sponsoring  Foundation— commented 
softly,  "After  all,  the  Prize  itself  was  a  penance." 

Another  mumbled  a  query  for  the  Laureate.  "Would  you  cut  off  a 
baby's  hands  because  it  might  someday  become  a  thief?" 

There  were  strong  protests  that  suppression  of  discovery  would  mean 
the  death  of  science.  Science,  said  the  voices,  will  serve  mankind  in 
proportion  to  mastery  of  the  technology  extending  from  discoveries.  I 
think  we  could  have  convinced  the  Laureate  of  the  logic  in  this 
distinction.  Yes,  surely  we  would  have  done  so  .  .  .  had  it  not  been  for 
Disarmament. 

Despairing,  bone-tired.  Disarmament  talked  at  length  on  the  danger 
of  technology  growing  out  of  control.  All  the  Sciences  (Big  and  Little, 
For-Profit  and  Not-for-Profit,  Government,  Academic.  East,  West, 
Hard,  Soft)  listened  carefully,  each  engrossed  in  private  thoughts.  First 
came  the  chilling  litany  of  progressive  "technical  improvement."  But 
who  could  deny  that  science  had  led  the  way  from  Alamogordo  to  the 
neutron  bomb?  We  could  not,  admonished  Disarmament,  erase  our 
footprints,  leaving  only  the  traces  of  the  engineers,  generals,  and  others 
who  had  trod  the  deadly  path. 
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Disarmament  then  led  us  through  hyperbole  of  an  even  grimmer 
kind.  "We  could  look  back  to  1961,"  he  said.  "Then  the  world's  supply 
was  but  3,000  'primidve'  bombs— barely  enough  to  destroy  all 
civilization^  But  the  insane  race  continues.  Now  the  nuclear  arsenals  are 
believed  to  hold  the  equivalent  of  4  tons  of  TNT  for  every  man,  woman, 
and  child.*  In  a  dme  of  multiplying  scarcities,  we  seem  to  have  a  growing 
surplus  on  the  earth— one  measured  in  terms  of  overkill  per  capita. " 

"But  this,"  someone  bleated,  "is  the  work  of  politicians,  not  of 
scientists." 

And  we  believed  him  passionately,  for  we  said  we  had  not  participated 
in  the  escalation.  It  is  citizens,  we  insisted,  who  must  exercise  their 
options  here.  Yet,  at  a  deeper  level,  we  knew  that  we  too  are  citizens  and 
with  special  gifts  of  knowledge.  We  wondered:  By  choosing  to  be  silent 
on  some  matters,  do  we  forfeit  our  right  to  criticize  the  ethics  of  others? 

Toward  the  close  of  the  final  day,  the  inevitable  resolution  was 
presented  by  some  veterans  of  this  practice.  It  began,  "The  Nobel 
Symposium  on  Ethics  and  Science  Policy  has  considered  the  pernicious 
social  consequences  of  science  and  technology.  ..."  And  it  ended,  "We 
urge  scientists  to  take  their  social  responsibility  far  more  seriously." 

The  resolution  did  not  pass — not  because  of  its  casuistic  faults,  but 
because  of  its  assault  on  private  concerns,  ambiguities  that  ran  more 
deeply  now  than  before  we  came. 

"The  road  to  hell  is  paved  with  resolutions,"  said  a  faint,  familiar  voice. 

We  turned  to  look.  Yes,  it  was  University,  veteran  of  confrontations 
and  resolutions. 

"You  have  been  strangely  silent  up  to  now,"  we  scolded.  "Do  the  more 
meaningful  curriculums  no  longer  'relate'  to  issues  of  ethics  or 
morality?" 

"Others  have  become  accustomed  to  speak  about  such  matters  in  my 
place,"  grumbled  University.  "I  am  mortgaged  to  government  grants 
and  capitations  and  bound  by  the  terms  thereof.  The  scholars  have 
grown  expert  in  adversarial  techniques  and  are  divided  along  lines  of 
special  interest.  In  this  poor  season,  there  is  some  loss  of  solidarity,  and 
perhaps  of  nerve,  in  my  communities." 

No  lesson  replayed  at  Stockholm  was  more  important  than  the  last. 
Among  all  social  organizations,  the  University  is  best  prepared  to 
nurture  both  the  body  and  the  process  of  science.  None  of  us,  including 
the  leaders  and  faculties  of  the  Universities,  may  dare  to  forget  the 
responsibilities  this  implies. 

What  are  the  principal  tasks?  Every  educated  layman  must  be  brought 
to  understand  something  of  the  scientific  process,  its  requirements  and 

"The  statistics  on  nuclear  weapons  in  1961  and  their  current  TNT-equivaJent  per  capita 
were  estimated  by  Frank  Bamaby  in  his  symposium  paper  "Ethical  Dilemmas  in  Weapon 
Development,"  to  be  published  in  the  proceedings. 
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limitations.  Many  more  people  must  gain  the  competence  to  hold  their 
own  responsibly  in  decisions  on  technological  commitment.  Fair 
opportunity  must  be  given  to  people  of  different  kinds  to  make  science 
their  profession.  The  scientists  must  be  enabled  to  perform  at  full 
potential  and  to  understand  the  social  obligation  such  opportunity 
imposes. 

To  prepare  these  kinds  of  citizens,  which  the  times  demand,  we 
depend  upon  education.  Laws,  governments,  churches,  factions,  even 
resolutions  can  help;  but  none  compares  with  the  latent  power  of  the 
University  to  cultivate  passion  for  truth,  love  of  reason,  and  high 
tolerance  for  dissent.  These  are  the  qualities  essential  for  science,  and 
for  the  making  of  decisions  about  science  in  a  democratic  society. 

*    *  * 

I  have  just  suggested  that  the  universities  need  to  be  heard  in  greater 
strength  and  f>erhaps  more  harmony  in  current  debates  on  science.  It 
would  be  a  fair  criticism  of  my  Stockholm  images  if  you  retorted  that  the 
university  has  always  meant  to  be  a  beacon  for  the  individual  rather  than 
a  spokesman  for  the  crowd. 

One  hundred  and  ninety  years  ago,  the  people  of  this  state,  mindful  of 
the  future,  caused  a  lamp  to  be  lit  in  Chapel  Hill.  It  was  to  guide  the 
people  of  the  farms  and  towns  of  North  Carolina  to  a  better  life  and  a 
sense  of  lasting  values.  The  light  has  grown  stronger  through  the  years, 
reaching  beyond  the  state,  over  the  nation  and  the  world — helping  to 
illuminate  the  paths  of  mankind  everywhere.  Today's  convocation 
commemorates  an  event  of  consequence  in  the  history  of  this 
institution — the  founding  of  its  School  of  Medicine  a  century  ago.  I  think 
it  significant  that  this  now  illustrious  school  began  and  continues  as  an 
organic  part  of  the  university.  It  is  a  wise  recognition  of  the  truth  that 
science  best  serves  as  a  base  for  healing  when  fostered  in  the  company  of 
all  the  arts  and  humanities.  It  is  also  in  such  a  place  that  science  can  serve 
man  in  ways  that  seem  closest  to  God's  intent. 
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INTRODUCTORY  REMARKS 
by 

2/ 

Donald  S.  Fredrickson,  M.D.  ~ 

;   Few  conferences  held  here  have  centered  upon  subjects  of  direct  concern 
to  so  many  as  this.    Pain  is  a  problem  which  affects  one  out  of  four  of  our 
total  population  each  year.    It  is  a  cause  of  disability  and  a  source  of 
dread  for  mil  1  ions. 

At  a  time  when  spectacular  advances  have  been  made  in  understanding  and 
treating  many  disorders,  it  is  sobering  to  recognize  how  limited  is  our  knowl- 
edge of  pain  and  its  mechanisms.    Not  only  is  there  a  deficiency  in  knowledge, 
but  a  general  failure  to  apply  adequately  and  properly  even  that  which  is 
known,  especially  for  the  treatment  of  chronic  pain  or  that  associated  with 
terminal  illness. 

In  recent  years  a  growing  number  of  scientists,  physicians,  and  lay 
persons  have  insisted  that  we  can--indeed  must--improve  our  treatment  of  pain 
and  discomfort  as  well  as  provide  truly  humanitarian  case  of  the  terminally 
ill. 

Today's  portion  of  the  conference  will  be  devoted  to  understanding  of 
pain-- tomorrow  morning's  to  its  treatment. 

Because  of  my  personal  commitment  to  Consensus  Development  as  a  means 
for  sorting  out  and  facing  important  issues  related  to  medical  care,  I  am 
especially  interested  in  the  final  segment  of  your  Conference  Friday  afternoon. 

!_/    For  presentation  at  the  Conference  on  Pain,  Discomfort,  and  Humanitarian 
Care,  Masur  Auditorium,  Clinical  Center,  NIH,  February  15,  1979 

2/    Director,  National  Institutes  of  Health,  Bethesda,  Maryland 
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DEPASIHENT  OF  HEALTH,  SDUCATION,  AND 
NATIONAL  IXSTITIJTES  OF  HEALTH 
Statament  by  the  Director 


I  am  here  to  discuss  with  yon  today  the  1980  budget  request  for  the 
National  Institutes  of  Health- 

Although  the  figures  in  this  budget  are  approximately  identical  -o 
the  1979  appropriation,  I  cotie  before  the  Sab  commit  tee  to  asstire  you 
that  the  various  programs  of  the  NIH  will  be  able  to  continue  the  level 
of  excellence  you  have  come  to  expect  of  us. 

Maintenance  of  this  level  in  a  time  of  severe  budgetary  constraints 
represents  a  firm  commitment  by  the  Administration  to  the  notion  that 
the  individual  and  societal  costs  of  disease  and  disability  can  best  be 
reduced  through  development  of  new  approaches  to  prevention  and  treat- 
ment— approaches  that  depend  in  large  measure  on  elucidation  of  the 
mechanisms  underlying  fundamental  biological  processes  and  an  under- 
standing of  what  happens  when  these  fail  or  are  altered  to  produce 
disease. 

Maintenance  of  a  level  budget  will  impose  difficult  choices  in  the 
management  of  the  biomedical  research  enterprise,  and  I  am  pleased  to 
report  that  we  are  making  significant  progress  in  our  ability  to  deal 
with  some  of  the  choices  we  face. 

We  now  classify  ^"^     of  our  programs  as  they  relate  to  the  four 
areas  comprising  the  NIH  mission  to  improve  the  Nation's  health.  The 
first  of  these,  termed  the  science  base,  accounts  for  7-  percent  of 


the  overall  1980  NIH  budget  request.     It  is  science  after  all — the 
acquisition  of  new  kaowledge~ which  provides  us  with  the  tools  we 
require  to  develop  the  ultimata  means  to  reduce  health  care  costs 
through  preventing  and  treating  more  efficiently  disease  and  disability. 
Eius,  the  manner  in  which  research  results  are  put  to  use  comprises  our 
second  category — 'application — which  depends  intimately  and  entirely  upon 
the  success  ox  our  research  programs.     The  third  category,  which  we  term 
"transfer",  is  an  essential  function  of  !TIH  and  simply  means  that,  once 
we  know  something  important,  we  must  make  sure  that  the  rest  of  the 
world  knows  about  it  too,  and  as  soon  as  possible.     It  is  especially 
important  that  physicians  and  health  professionals  put  into  use  the  most 
advanced  methods  available  without  delay.     The  fourth  category,  training, 
is,  of  course,  the  means  by  which  the  ITXH  and  the  Nation  can  continue 
the  high  quality  of  research  for  which  we  are  acclaimed. 

I  cannot  over -emphasize  how  absolutely  vital  the  continued  support 
of  NIH's  science  base  must  be.     I  would  like  to  take  just  a  few  moments 
to  illustrate  some  of  the  recent  advances  in  biomedical,  research  and  how 
this  new  knowledge  is  continually  offering  xis  potentially  beneficial 
applications.     The  history  of  science  is  replete  with  esauiples  to 
support  this  view.     Recent  advances  in  the  use  of  recombinant  DNA 
techniques  have  yielded  new  insights  into  the  structure  and  regulation 
of  genes,  offering  the  possibility  of  commercial  production  of  scarce 
biological  products,  such  as  insulin  and  growth  hormone.     It  has  moved 
us  several  steps  closer  to  knowing  the  underlying  causes  cf  cancer,  and 
to  realizing  the  effective  treatment  of  some  genetic  diseases.  "Basic" 
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rasearch.  in  recepcor  sicas — characterizing  the  interaction  of  hormones 
and  call  siirfacas — holds  promise  for  the  treatment  of  endocrine  diseases 
such  as  diabetas.    And  investigation  of  the  differences  between  noraal 
and  cancaroxas  calls,  vhila  directed  at  the  most  fundamental  biological 
procasses,  has  significant  implications  for  the  diagnosis  and  prevention 
of  cancer. 

Certain  elements  of  the  science  base  deserve  special  mention.  As 
Congress  has  recognized  in  recent  hearings  and  reports,  the  primary 
mechanism  for  knowledge  development  is  the  investigator- initiated 
research  project.    Approximately  43  percent  of  the  1980  funds  requested 
will  support  extramural  research  projects,  allowing  us  to  fund  about  20 
percent  of  approved  competing ^ grant  applications.     Supplementing  the 
individual  and  program  research  projects  are  the  research  centers,  where 
multidisciplinary  interaction  and  support  enable  us  to  focus  research  in 
specific  areas,  such  as  heart  disease  and  cancer.     I  share  this  Committee's 
concern  that  WTR  grant  programs  be  supported  by  a  strong  peer  review 
system,  and  I  am  pleased  to  report  the  addition  of  four  badly  needed  new 
study  sections  whose  charters  have  recently  been  signed  by  Secretary 
Calif ano. 

Our  own  intramural  research  program,  conducted  mainly  in  laboratories 
and  clinics  on  ^-nd  near  the.  NIH  campus,  engages  the  efforts  of  approxi- 
mately 60  percent  of  our  staff.     Evaluations  of  this  program  have 
repeatedly  shown  that  intramural  scientists'  contribution  Co  the  science 
base  far  exceeds  chat  which  one  would  expect,  based  on  their  numbers. 
A  recent  evaluation  shows  the  output  of  "most  cited  papers"  between 


1961-1975  by  illH  i2.crainural  scientists  to  have  exceaded  by  far  any 
university  in  the  world.     There  is  no  question  that  this  select  group  of 
highly  competent  individuals,  which  includes  four  Nobel  laureates, 
rmpr^eat  a  mgjor  national  assat,  pro"^ding  leadership  to  the  biomedical 
research  community  and  serving  as  a  valuable  resource  to  the  astraaniral 
program  staff. 

The  Clinical  Center  on  the  NTH  campus  provides  unique  opportunities 
for  bringing  the  intramural  science  base  to  the  point  of  application,  a 
capacity  that  will  be-  greatly  enhanced  by  completion  of  the  .Ambulatory 
Care  Research  Facility.     The  final  funding  for  the  ACSJ  was  provided 
last  year,  and  construction  is  progressing  smoothly;  we  look  forward  to 
its  opening  in  1982. 

The  application  of  research  findings  and  development  of  interven- 
tions aimed  at  specific  problems  of  health  and  disease  represents  the 
next  step  in  the  research  continuum-    Among  the  more  esciting  topics  to 
be  explored  are  development  of  systemic  anti-viral  agents  and  application 
of  positron  amission  transverse  tomography  (?ZTT)  for  diagnosis  of 
intracranial  lesions.    Also  planned  are  several  major  clinical  trials, 
including  a  joint  effort  between  NHL3I  and  NIA  to  determine  the  effec- 
tiveness of  lowering  blood  pressure  in  the  elderly. 

In  recent  years  we  have  made  significant  progress  in  fostering  the 
transfer  of  research  findings  to  the.  health  care  delivery  system.  The 
Office  of  Medical  Applications  of  Research,  now  officially  established, 
serves  as  the  focal  point  for  NIZ  transfer  activities,  as  well  as  a  link 
to  the  broader  mandate  of  the  new  National  Canter  for  Health  Cars 


Technology.     One  of  Che  key  elements  in  this  process  is  the  development 
of  consensiis  about  treatment  modalities.     Over  a  dozen  conferences  have 
been  held  on  a  nxmber  of  topics  for  this  purpose  and  several  more  are 
planned.     In  keeping  with  our  heightened  interest  in  prevention,  we  have 
recently  concluded  a  conference  on  antenatal  diagnosis.     The  proceedings 
of  these  meetings  are  disseminated  to  both  scientists  and  practicing 
physicians  to  further  inform  the  general  public. 

The  training  of  biomedical  investigators  remains  one  of  the  most 
critical  activities  supported  by  the  NIH.     AJ_L  of  our  research  training 
programs  have  now  been  consolidated  under  the  National  Research  Service 
Awards  program,  and  recent  amendments  to  that  law  have  done  a  great  deal 
to  make  these  awards  mora  attractive  to  young  scientists.     The  NIH  has 
put  fort±L  a  great  deal,  of  effort  in  the  past  year  to  develop  a  training 
policy  truly  responsive  to  the  Nation's  needs  for  the  training  of  researc 
personnel,  as  recommended  by  the  National  Academy  of  Sciences.     The  1980 
budget  contains  a  modest  increase  for  research  training,  which  will  be 
directed  primarily  toward  training  of  epidemiologists  and  environmental 
t03d.co legists,  who  are  needed  to  implement  the  new  incentives  in  disease 
prevention.     The  budget  request  will  provide  for  the  training  of  approxi- 
mately 10,900  investigators,  an  increase  of  some  375  over  the  current 
year's  program. 

Within  the  budget  request,  several  areas  of  emphasis  have  been 
identified.     Foremost  among  these  is  the  Secretary's  initiative  in 
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preventioa.    Much  of  the  NIH  program  is,  at  least  indirectly,  related  to 
prevention^  because  the  ultimate  objective  of  laost  biomedical  research — 
the  understanding  of  life's  most  fundamental  processes-="wlH  provide  us 
with  the  aeans  to  prevent  disease  and  disabiH-Sy.     The  redirection  of 
funds  within  the  budget  vill  permit  more  rapid  exploitation  of  certain 
high-priority  areas,  particu-larly  those  which  lend  themselves  to  enhanced 
cooperation  and  coordination  among  the  Institutes  of  ITIH  and  between  MIH 
and  other  agencies.     For  example,  toxicology  research  will  be  expanded 
to  include  additional  studies  of  the  affecrs  of  environmental  agents  and 
pollutants  on  human  health,  and  the  training  of  additional  environmental 
toxicologists.     This  expansion  will  take  place  within  the  newly  established 
National  Toxicology  Program  which  will  provide  coordination,  under  the 
leadership  of  the  Director  of  the  National  Institute  of  Environmental 
Health  Sciences,  of  all  the  Department's  programs  in  toxicology. 

International  health  is  another  area  to  be  highlighted,  focusing 
primarily  on  tropical  disease  and  infectious  diseases  of  international 
concern.     The  National  Institute  of  Allergy  and  Infectious  Diseases  will 
serve  as  a  focal  point  for  international  collaboration  between  the 
United  States  and  foreign  investigators. 

As  mandated  by  the  Congress  last  year,  diabetes  continues  to  be  an 
area  of  strong  emphasis  in  many  of  the  NIH  Institutes,     Recently,  I 
directed  the  National  Institute  of  Arthritis,.  Metabolism,  and  Digestive 
Diseases  to  assxome  the  leadership  role  in  coordination  of  all  NIH  diabetes 
research  activities .     It  is  our  hope  that  this  will  ser'/e  as  a  model  for 
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maaaganeat  of  zhe  many  crucial  rasearch  affor-^s  chat  cut  across  Institute 
Lines,     The  NIH  coamiitment  to  diabetes  research  vill  continue  to  be 
strengthened  in  1980,  and  the  budget  request  includes  an  estimated  $125 
xlllion  for  diabetes  research^ 

Nutrition  is  another  area  of  trans-lTIE  interest  which  offers  great 
promise  for  the  management  and  possible  prevention  of  many  disease 
states.     Its  importance  is  highlighted  by  the  many  Congressional  mandates 
directed  at  NIH  and  other  agencies.     Research  in  nutrition  continues  to 
shed  light  on  ways  in  which  the  body  utilizes  nutrients  and  how  certain 
dietary  substances  may  be  related  to  diseases  with  a  high  incidence  in 
the  American  popxilation.    We  are  expanding  our  support  of  clinical 
nutrition  research  units  to  include  core  grants  for  shared  facilities 
combining  research,  training,  and  service.     We  expect  to  have  several 
such  units  underway  by  the  end  of  the  year. 

Mr.  Qiairman,  I  and  the  other  Directors  will  be  pleased  to  try  to 
answer  any  questions  that  you  or  your  colleagues  may  have. 


House  Appropriations 
FY  1Q80 

March  12,  1979 
DEPARTMENT  OF  HEALTH,  EDUCATION,  AND  WELFARE  . 

NATIOrJAL  INSTITUTES  OF  HEALTH 

Statement  by  the  Director 

I  am  here  to  discuss  with  you  today  the  1980  budget  request  for 
the  National  Institutes  of  Health.    Our  budget  for  fiscal  year  1980 
is  the  same  as  our  1979  appropriation  level.    I  assure  you  that  we 
can  preserve  a  strong  capacity  for  biomedical  research  in  this 
country  in  the  face  of  austerity.    Maintenance  of  a  level  budget, 
however,  will  impose 'difficul t  choices  in  the  management  of  the 
biomedical  research  enterprise. 

For  the  past  several  years  we  have  been  developing  new  methods 
for  describing  the  allocation  of  NIH  resources.    We  have  also 
conducted  intensive  annual  reviews.  Institute  by  Institute,  of  our 
priorities  for  research  across  the  continuum  of  inquiry  in  biology 
and  medicine.    These  priorities  must  represent  a  balance  between 
the  needs  for  biomedical  knowledge,  the  technical  opportunities  to 
acquire  it,  and  the  resources  available  to  support  investigation. 
Mention  of  certain  support  mechanisms  and  research  programs  will 
recur  during  the  hearings  on  this  budget,  Mr.  Chairman,  and  it  may 
be  useful  for  me  to  take  a  moment  to  set  them  in  perspective. 

We  group  our  activities  at  NIH  into  four  main  categories,  a 
combination  designated  by  their  initials  as  the  SATT  system.  The 
first  category,  the  Science  Base,  accounts  for  between  70  and  75 
percent  of  the  overall  1980  budget.    Science  base  means  "basic 
science"  and  the  resources  necessary  to  facilitate  it.  Sasic 
science  refers  to  laboratory  and  clinical  research  that  is  seeking 
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new  knowledge  without  a  specific  or  immediate  aim  toward  application  — 
knowledge  that,  when  synthesized  with  other  information,  will  someday 
lead  us  to  interventions  that  will  have  a  positive  effect  on  health. 
Most  science  base  support  goes  to  one  of  three  main  groups:  research 
project  grants,  institutional  grants  that  underpin  these  activities, 
and  intramural  research. 

Investigator-initiated  extramural  research  is  carried  out  under 
research  project  grants,  mainly  ROls  and  POls,  a  subject  of  considerable 
discussion  last  year,  as  the  committee  will  recall.    Approximately  43 
percent  of  the  1980  funds  requested  will  support  extramural  research 
project  grants.    This  is  the  same  percentage  as  in  the  1979  appropriaiion. 
This  year  we  will  be  able  to  fund  an  average  of  about  20  percent  of 
approved  competing  research  project  grant  applications.    Last  year's 
figure  was  43  percent;  the  difference  is  due  to  an  increased  base  of 
non-competing  grants,  inflationary  increases  in  this  continuation 
base,  and  a  larger  number  of  applications.    The  approved  applications 
are  funded  on  the  basis  of  scientific  merit,  as  reflected  in  priority 
scores  assigned  them  by  Study  Sections  and  on  judgment  of  program 
relevance  by  Advisory  Councils.    I  share  this  Committee's  concern 
that  NI'H  grant  programs  be  supported  by  a  strong  peer  review  system, 
and  I  am  pleased  to  report  the  addition  of  four  badly  needed  new 
study  sections  whose  charters  have  recently  been  signed  by 
Secretary  Califano.    All  of  our  grants,  which  include  others  awarded 
to  mul  tidiscipl  inary  centers.,  and  our  contracts,  are  awarded  on  the 
basis  of  peer  review. 


Our  ov^n  intranural  research  program,  conducted  mainly  in 
laboratories  and  clinics  on  and  near  the  NIH  campus,  engaging  the 
efforts  of  approximately  60  percent  of  our  staff,  is  also  found 
within  the  science  base.    Evaluations  of  this  program  have  repeatedly 
shown  that  intramural  scientists'  contribution  to  the  science  base  far 
exceeds  that  which  one  would  expect,  based  on  their  numbers.  There 
is  no  question  that  this  select  group  of  highly  competent  individuals, 
which  includes  four  Nobel  laureates,  represent  a  major  national  asset, 
providing  leadership  to  the  biomedical  research  community  and  serving 
as  a  valuable  resource  to  the  extramural  program  staff. 

The  institutional  support  included  in  science  base  funding  includes 
Biomedical  Research  Support  Grants,  and  maintenance  of  shared 
instrumentation,  clinical  research  centers,  and  primate  centers. 

I  cannot  overemphasize  the  importance  of  continued  strong  support 
of  the  NIH's  science  base.    Knowledge,,  as  we  all  know,  gives  us  power. 
What  we  learn  in  research  today  will  provide  the  basis  for  our  health 
practices  tomorrow.    We  are,  I  believe,  on  the  brink  of  a  number  of 
major  biomedical  breakthroughs.    Although  I  cannot  say  when,  I  feel 
strongly  that  current  studies  on  genetics  and  cell  transformation  will 
lead  us  to  some  causes  of  cancer.    We  will  soon  be  privy  to  the 
secrets  of  auto-immune  diseases  and  will  be  able  to  have  new,  powerful 
impacts  on  the  quality  of  life  at  every  age,  not  only  in  our  country 
but  around  the  world.    I  would  like  to  take  just  a  few  moments  zo 
illustrate  how  new  knowledge  is  continually  offering  us  potentially 
beneficial  applications.    Recent  advances  in  the  use  of  recombinant 
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DNA  techniques  have  yielded  new  insights  into  the  structure  and 
regulation  of  genes,  offering  the  possibility  of  commercial  production 
of  scarce  biological  products,  such  as  insulin  and  growth  hormone. 
It  has  moved  us  several  steps  closer  to  knowing  the  underlying 
causes  of  cancer,  and  to  realizing  the  effective  treatoent  of  some 
genetic  diseases.    "Basic"  research  in  receptor  sites--characterizing 
the  interaction  of  hormones  and  cell  surfaces--holds  promise  for  the 
treatment  of  endocrine  diseases  such  as  diabetes.    Vaccines  for 
diarrheas  that  kill  tens  of  thousands  of  children  in  the  world,  and 
perhaps  for  other  parasitic  diseases  are  looming  as  possible;  cancer 
cure  rates  are  rising  and  spectacular  decreases  are  continuing  in 
mortality  from  cardiovascular  disease. 

Perhaps  the  hardest  choices  come  in  the  next  category  of  biomedical 
research,  that  of  applications  of  research.    This  is  scientific 
development  seeking  to  achieve  practical  use  of  knowledge  through 
research.    It  is  at  this  point  that  we  further  develop  and  test  the 
means  for  preventing  a  disease,  improving  diagnosis,  producing  relief 
or  offering  a  cure.    Most  of  our  clinical  trials  are  included  in  this 
category.    They  are  concerned  with  the  perfecting  of  vaccines;  the 
testing  of  drugs,  techniques,  products,  instrumentation;  the 
improvement  of  medications;  the  improvement  of  diet. 

The  Clinical  Center  on  the  NIH  campus  provides  unique  opportunities 
for  bringing  the  intramural  science  base  to  the  point  of  application, 
a  capacity  that  will  be  greatly  enhanced  by  completion  of  the  Amcuiatory 
Care  Research  Facility.    The  final  funding  for  the  ACRF  was  provided 
last  year,  and  construction  is  progressing  smoothly;  we  look  for//ard 
to    its  opening  in  1982. 


The  third  category  we  term  Transfer.    It  is  at  this  point  that 
we  make  certain  that  those  delivering  health  care  and  the  general 
public  learn  as  soon  as  it  is  possible  about  answers  available  to  the 
questions  they  have  about  health  and  disease.    We  accomplish  this 
transfer  through  field  trials,  demonstration  projects,  and  consensus 
development.    The  Office  of  Medical  Applications  of  Research,  now 
officially  established,  serves  as  the  focal  point  for  rilH  transfer 
activities,  as  well  as  a  link  to  the  broader  mandate  of  the  new 
National  Center  for  Health  Care  Technology.    One  of  the  key  elements 
in  this  process  is  the  seeking  of  consensus  about  new  1ntervem:ions 
for  prevention,  diagnosis,  or  treatment.    Over  a  dozen  conferences 
for  this  purpose  were  held  at  MIH  last  year  on  a  number  of  topics 
and  more  are  planned.    The  proceedings  of  these  meetings  are  . 
disseminated  to  scientists,  practicing  physicians,  and  laymen,  and 
the  responses  have  been  more  than  positive. 

It  is  in  the  area  of  transfer  that  we  must  recognize  the  unique 
resource  America  has  in  the  National  Library  of  Medicine.    In  making 
choices  as  to  how  we  use  our  funds,  it  is  essential  that  we  keep 
in  mind  the  importance  of  continued  support  for  this  major  conduit 
for  biomedical  information. 

There  must  be  a  continuing  renewal  of  creativity  and  energy 
in  a  process  like  scientific  research.    New  people  must  be  trained 
in  a  steady  supply.    Therefore,  the  training  of  biomedical  investiga- 
tors remains  one  of  the  most  critical  activities  supported  by  the  'ilH. 
About  25  percent  of  the  new  entrants  into  biomedical  research  are 
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supported  by  Federal  training  programs.    We  have  evidence  that  this 
is  a  fraction  upon  which  continued  quality  research  is  crucially 
dependent.    All  of  our  research  training  programs  have  now  been 
consolidated  under  the  National  Research  Service  Awards  program. 
Recent  amendments  to  that  law  have  done  much  to  make  the  provisions 
of  these  awards  more  attractive  to  young  scientists.    The  NIH  has 
put  forth  much  effort  in  the  past  year  to  develop  an  integrated 
training  policy  truly  responsive  to  the  Nation's  needs  for  the 
training  of  research  personnel,  and  is  working  closely  and  effectively 
with  the  National  Academy  of  Sciences  to  maintain  the  most  rational 
basis  for  training  allocations.    The  1980  budget  contains  a  modest 
increase  for  research  training.    It  will  be  directed  primarily  toward 
training  of  epidemiologists  and  environmental  toxi col ogi sts .  The 
1930  budget  provides  for  the  training  of  approximately  the  same  number 
of  investigators  as  the  previous  year.    However,  offering  a  reasonable 
stipend  to  those  being  trained  is  enormously  important.    We  are 
considering  carefully  the  need  to  increase  the  stipends,  even  though 
doing  so  will  reduce  the  number  of  applicants  we  can  support. 

One  of  the  areas  of  emphasis  in  the  budget  request  is  the 
Secretary's  initiative  in  prevention.    This  is  being  accomplished 
through  the  redirection  of  funds.    For  example,  toxicology  research 
will  be  expanded  to  include  additional  studies  of  the  effecrs  of 
environmental  agents  or  pollutants  in  human  health,  and  the  training 
of  additional  toxicologi sts . 

We  will  also  be  moving  more  rapidly  in  certain  high  prioriny 
areas,  particularly  those  which  enhance  cooperation  and  coordina'icn 


among  the  Institutes  of  NIH  and  betv/een  the  iNIH  and  other  agencies. 
For  instance,  the  expansion  of  our  efforts  in  toxicology  research, 
which  I  have  jus-t  mentioned,  vn'll  take  place  within  the  newly  established 
National  Toxicology  Program.    As  new  as  it  is,  this  novel  program  has 
shown  that  coordination  between  the  research  and  regulating  agencies 
to  meet  a  critical  need  can  be  accomplished  effectively. 

International  health  is  another  area  to  be  highlighted,  focusing 
primarily  on  tropical  disease  and  infectious  diseases  of  international 
concern.    The  National  Institute  of  Allergy  and  Infectious  Diseases  will 
serve  as  a  focal  point  for  international  collaboration  bet/zeen  the 
United  States  and  foreign  Investigators. 

As  mandated  by  the  Congress  last  year,  diabetes  continues  to  be  an  ar 
of  strong  emphasis  in  many  of  the  NIH  Institutes.    Recently,  I  directed 
the  National  Institute  of  Arthritis,  Metabolism,  and  Digestive  Diseases 
to  assume  the  leadership  role  in  coordination  of  all  NIH  diabetes 
research  activities.    It  is  our  hope  that  this  will  serve  as  a  model- 
for  management  of  the  many  crucial  research  efforts  that  cut  across 
Institute  lines.    The  NIH  comjniunent  to  diabetes  research  will  continue 
to  be  strong  in  1980.    The  budget  request  includes  an  estimated 
$125  million  for  diabetes  research. 

Nutrition  is  another  area  of  trans-MIH  interest  which  offers 
great  promise  for  the  management  and  possible  prevention  of  many 
disease  states.    Its  importance  is  highlighted  by  the  Congressional 
mandates  directed  at  NIH  and  other  agencies.    Research  in  nutrition 
continues  to  shed  light  on  ways  in  which  the  body  utilizes  nutrienis 
and  how  certain  dietary  substances  may  be  related  to  disease  witn  a 
high  incidence  in  the. American  population.    We  are  expanaing  our 
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support  of  clinical  nutrition  research  units  to  include  core  grants 

for  shared  facilities  combining  research,  training,  and  service. 

We  expect  to  have  several  such  units  underv/ay  by  the  end  of  the  year. 

In  conclusion,  Mr.  Chairman,  the  NIH  request  for  FY  1980  is 
53,172,430,000.    I  will  be  happy,  as  will  the  Directors  of  the 
Institutes  and  Divisions,  to  answer  any  questions  you  may  have 
regarding  our  programs. 


INTRODUCTORY  Re^lARKsl./ 
by 

Donald  S.  Fredrickson,  M.D.-^ 
Good  evening,  ladies  and  gentlemen. 

I  am  pleased  to  welcome  you  to  this  28th  annual  Dyer  Lecture.  This 
distinguished  lecture  was  established  in  1950  to  honor  Dr.  Rolla  Eugene 
Dyer  on  his  retirement  as  Director  of  the  National  Institutes  of  Health. 

We  are  indeed  fortunate  tonight  to  have  as  our  lecturer  a  pioneer 
in  the  elucidation  of  the  precise  molecular  structure  of  antigens  and 
antibodies.    Dr.  Elvin  Kabat  is  Professor  of  Microbiology,  and  of  Human 
Genetics  and  Development  at  Columbia  University.    He  will  speak  to  us 
tonight  on  the  subject  of  "Structural  and  Genetic  Approaches  to  the  Study 
of  Antibody  Complementarity." 

Elvin  Kabat  began  as  the  first  of  a  whole  generation  of  immunologists 
who  worked  with  or  were  inspired  by  Michael  Heidelberger,  who  over  a  career 
that  spanned  six  decades,  guided  the  creation  of  the  science  of  quantitative 
immunochemistry.    Dr.  Kabat  was  Dr.  Heidelberger 's  first  graduate  student 
at  Columbia  University  and  served  as  his  laboratory  assistant  between  the 
years  1933  and  1937. 

After  receiving  his  Ph.D.  in  1937,  Dr.  Kabat  spent  a  year  as  a 
Rockefeller  Foundation  Fellow  at  the  Institute  of  Physical  Chemistry  in 
Uppsala,  Sweden,    with  The  Svedberg,  Ame  Tiselius,  and  Kai  Pederson,  where 
he  established  that  antibodies  were  "gamma  globulins"  whose  molecular  weights 
he  determined. 


y    For  presentation  at  the  Dyer  Lecture,  8:15  p.m.,  March  14,  1979, 
Masur  Auditorium,  National  Institutes  of  Health,  Bethesda,  Maryland 

y    Director,  National  Institutes  of  Health 
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Dr.  Kabat  served  as  instructor  in  pathology  at  Cornell  University- 
Medical  College  between  1938  and  1941,  when  he  returned  to  Columbia, 
where  he  became  Professor  in  1952.    His  research  over  the  years  has 
covered  a  broad  range  of  problems,  but  a  consistent  theme  of  his  work 
has  been  the  elucidation  of  the  precise  molecular  structures  of  antigens 
and  antibodies,  applying  the  basic  techniques  of  quantitative  immuno- 
chemistry  in  conjunction  with  structural  carbohydrate  and  protein 
chemistry  and  physical  chemistry.    His  principal  research  interests  are  the 
nature  of  antigenic  determinants  and  antibody  combining  sites,  the  three 
dimensional  folding  of  proteins  and  the  structure  of  Blood  Group 
substances.    Dr.  Kabat  and  Dr.  Wu  were  the  first  who  recognized  the  critical 
importance  of  limited  regions  of  hypervariability,  which  he  accurately 
predicted  would  be  shown  to  be  the  complementarity  determining  regions  of 
the  combining  sites  of  antibodies.    X-ray  crystallographic  studies  have 
subsequently  confirmed  this  inportant  prediction. 

Dr.  Kabat  is  a  member  of  the  National  Academy  of  Sciences,  the 
American  Academy  of  Arts  and  Sciences,  and  the  World  Health  Organization 
Advisory  Committee  on  Immunology.    He  has  served  as  President  of  the 
American  Association  of  Imraunologists.    His  many  honors  include  the 
Karl  Landsteiner  and  Claude  Bernard  Medals,  the  Nfedal  of  the  National 
Multiple  Sclerosis  Society  and  the  Award  of  the  5th  International  Convocation 
on  Immunology.    In  1977,  he  shared  the  Louisa  Gross  Horwitz  Prize  with 
Drs.  Michael  Heidelberger  and  Henry  Kunkel.    He  has  been  a  Fogarty  Scholar 
and  is  a  consultant  to  the  National  Cancer  Institute.    In  addition  to 
maintaining  his  laboratories  at  Columbia,  his  present  activities  also 
include  analyzing  sequence  data  on  immunoglobulins  and  antibodies  in  our 
PROPHET  coii5)uter  system  here  at  NIH  and  making  this  valuable  information 

available  to  the  scientific  community. 
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It  is  my  great  pleasure  to  introduce  this  year's  R.E.  Dyer 
Lecturer, 

Dro  Elvin  Kabat. 


Reprinted  from  Recombinant  DNA  and 
Genetic  Experimentation.  Joan  Morgan 
and  W.  J.  Whelan  (Editors),  Pergamon 
Press,  Oxford  and  New  York,  1979 


A  HISTORY  OF  THE  RECOMBINANT  DNA 
GUIDEUNES  IN  THE  UNITED  STATES 

D.  S.  Fredrickson 

National  Institutes  of  Health,  U.S.  Department  of  Healtti, 
Education  and  Welfare.  Bethesda,  Maryland  20205,  U.Sj\. 


On  December  16,  1978,  a  telegram  purporting  to  be  from  the  Vatican  was  hand- 
delivered  to  the  office  of  Joseph  A.  Califano,  Jr.,  Secretary  of  Health,  Education, 
and  Welfare.      "Habemus  regimen  recombinatum,"  it  proclaimed,  in  celebration  of  the 
end  of  a  long  struggle  to  revise  the  NIH  Guidelines  for  Research  Involving 
Recombinant  DNA  >tolecules.      It  was  not  the  first  telegram  the  Secretary  had 
received  on  this  subject.     From  Peking  the  preceding  June,  I  had  responded  to  his 
cabled  instructions  concerning  proposed  revisions  of  the  Guidelines  which  I  had 
taken  to  China.      The  U.S.  liaison  officers  found  my  reply  inappropriate  for 
transmission,  but  I  delivered  it  on  my  return,  imprinted  on  a  rice  paper  temple- 
rubbing. 

These  sophomoric  tricks  were  moments  of  comic  relief  in  a  three-year  period  of 
coping  with  the  scientific,  political,  and  legal  problems  created  by  the  advent  of 
the  "new  biology".      The  following  pages  summarize  my  impressions  of  this  turbulent 
experience. 

My  personal  history  of  the  DNA  Guidelines  in  the  United  States  recognizes  three 
phases  to  date.      Phase  I  is  the  period  between  the  early  concern  about  possible 
hazards  of  recombinant  DNA  technology  and  the  delivery  to  NIH  of  proposed  rules 
for  conducting  research.      Phase  II  covers  the  promulgation  of  the  NIH  Guidelines 
in  1976  and  the  thirty  months  before  their  official  revision.      Phase  III  began  on 
January  2,  1979,  with  a  new  set  of  rules  painfully  formulated  during  this 
unprecedented  curtailment  of  experimentation  in  biology. 

THE  END  OF  THE  BEGINNING 

In  this  collection  are  reminiscences  of  the  first  apprehensions  (1973)  ,  the 
decision  to  develop  guidelines  (1974),  the  Asilomar  agreements  (1975),  and  the 
exhausting  constructions  of  the  NIH  Recombinant  DNA  Advisory  Committee  (RAC) . 
Three  versions  of  guidelines  had  emerged  from  RAC  meetings  after  Asilomar.  In 
La  Jolla,  California,  on  December  5,  1975,  the  Committee,  with  the  "variorum 
edition  before  it,  finally  succeeded  in  scaling  conjectural  hazards  by  parliamentary 
procedure.      Chairman  Hans  Stetten  went  to  the  telephone  to  inform  the  NIH  Director 
in  Bethesda  that  the  nation  had  acquired  rules  for  recombinant  DNA  research.  Much 
later  I  was  told  how  he  had  returned  to  the  conferees,  shoulders  drooping,  success 
drained  from  his  face.      "He  wants  to  have  a  public  hearing  on  them",  he 
mumbled. 
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Editorial  note:  Also  published  in  Recombinant  DNA  Technical 
Bulletin  2:  87-90,  1979. 


152 


Recombinant  DNA  and  Genetic  Experimentation 
PUBLIC  AIRING  BEGINS 


From  the  beginning  the  decision  to  "go  public"  was  variously  understood  and  was  re- 
sented by  many.  After  all,  the  Director,  NIH,  has  long  had  authority  to  promulgate 
guidelines  for  investigators  the  agency  supports.  There  is  no  requirement  for  hear- 
ings or  public  coamento  I  became  aware  of  aew  responsibilities  heading  my  way  some- 
time in  Che  autumn  of  1975s  when  I  had  been  Director  for  only  two  or  three  months. 
At  that  time,  I  had  barely  heard  of  restriction  enzymes  and  could  not  even  have  ex- 
plained the  crucial  distinctions  between  Federal  guidelines  and  regulations.  From 
the  first  I  was  inclined— and  after  a  little  study  and  consultation,  quite  deter- 
mined—to air  in  an  open  and  public  manner  the  scientific  and  social  issues.  This 
was  the  only  way  to  decompress  rising  tensions  and  to  prepare  to  defend  whatever 
actions  would  be  taken  against  certain  criticism. 

The  Director's  Advisory  Committee  (DAC)  was  convened  in  Febrxiary  1976  for  public 
discussion  of  the  Guidelines.  The  transcript,  like  all  the  other  relevant  documents 
on  the  subject,  is  available  in  the  "public  record"  published  by  NIH. ^  The  hearing 
demonstrated  the  difficulties  of  holding  a  town  meeting  on  molecular  biology  and  ex- 
posed the  full  range  of  opinions  on  the  risks  of  the  new  technology.  It  was  appar- 
ent that  our  decisions  would  have  to  run  a  gamut  of  adversarial  reactions  and  that 
some,  in  the  end,  might  well  be  tested  in  the  courts.  After  the  hearing,  the  voice 
of  Judge  Bazelon  lingered  longest  in  my  mind:  "  «  «  .  the  healthiest  thing  that  can 
happen  is  to  let  it  all  hang  out,  warts  and  allj  because  if  the  public  doesn't  ac- 
cept it,  it  just  isn't  worth  a  God~damn=" 

We  made  some  changes  in  the  proposed  Guidelines  after  the  DAC  meeting,  mainly  adding 
administrative  structure.  We  then  set  out  to  acquaint  key  people  and  agencies  with 
the  details,  for  NIH  supported  most  but  by  no  means  all  of  the  affected  research. 
The  widening  circle  included  the  National  Science  Foundation,  the  Department  of  Ag- 
riculture, other  Federal  agencies  whose  authorities  were  crossed  by  the  NIH  Guide- 
lines, the  staffs  of  Congressional  committees  with  jurisdiction  over  biomedical  re- 
search, and  representatives  of  industry  doing  what  private  research  of  this  sort 
there  was  at  the  time. 


ISSUANCE  OF  THE  GUIDELINES 

The  NIH  Guidelines  were  issued  on  June  23,  1976.  It  was  front  page  news,  but  the 
reactions  were  muted.  We  also  established  the  Office  of  Recombinant  DNA  Activities 
(ORDA),  under  the  direction  of  William  Gartland. 

The  NIH  Guidelines  were  just  that — guidelines,  not  regulations,  which  have  more  of 
the  force  of  law.  The  verbs  tended  to  be  "shoulds,"  though  some  "shalls"  had  been 
substituted  after  the  February  hearing.  It  was  stated  chat  the  Guidelines  would  be 
frequently  revised,  but  no  special  procedures  for  doing  so  were  laid  out.  They  were 
expected  to  evolve  as  understanding  of  the  subject  grew.  As  it  turned  out,  it  was 
not  Che  subject  of  the  Guidelines,  but  "due  process"  for  changing  and  administering 

^Office  of  the  Director,  NIH  (1976-78).  Recombinant  DNA  research.  Vols.  1-4  (4,015 
pp.  in  all);  for  sale  by  Superintendent  of  Documents,  U.S.  Govt.  Printing  Office, 
Washington,  D.C.  20A02,  and  available  in  about  600  public  libraries  of  the  GPO  de- 
pository system.  (GPO  stock  no.  for  Vol.  1,  017-040-00398-6;  Vol.  2,  017-040-00422- 
2;  Vol.  3,  017-040-00429-0,  and  appendix,  017-040-00430-3;  and  Vol.  4,  017-040- 
00443-5,  and  appendix,  017-040-00442-7.)  The  environmental  impact  statement,  cited 
in  footnote  2,  was  published  as  a  supplement  to  Vol.  2  (not  included  in  above  page- 
count)  . 
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Chem,  which  became  the  focus  for  opposition  to  the  research.  For  the  next  two  and 
a  half  years,  the  Guidelines  were  to  be  practically  frozen,  while  the  science  ex- 
panded Impatiently  within. 

EXTENSION  OF  THE  GUIDELINES  BEYOND  NIH 

NIH  had  no  Illusions  that  it  was  creating  guidelines  for  all  the  recombinant  re- 
search in  the  world.  Scientists  are  citizens  of  different  nations  whose  laws  can 
supersede  intellectual  accord.  Even  within  the  United  States,  extension  of  the 
same  rules  to  all  laboratories  could  not  be  achieved  by  any  simple  move. 

Two  different  kinds  of  protest  about  this  incompleteness  were  brewing  in  1976-78. 
One  encouraged  extension  of  the  jurisdiction  of  state  and  local  communities  to  reg- 
ulation of  laboratory  research,  a  legal  area  hitherto  unexploited.  The  other  sought 
to  perstiade  DHEW,  its  Food  and  Drug  Administration  (FDA),  and  other  regulatory  agen- 
cies to  use  certain  narrow  authorities  to  force  compliance  with  common  rules.  If 
that  failed,  the  Department  was  to  seek  a  Federal  law  to  that  end.  Some  fervent  ad- 
vocates of  legislation  fought  for  preempting  local  jurisdictions  from  enacting  more 
stringent  standards  if  they  wished.  Others  just  as  vehemently  opposed  Federal  pre- 
emption. A  Balkanization  of  recombinant  DNA  research  was  one  of  the  most  serious 
and  extraordinary  threats  of  this  period. 

In  May  1976  we  informed  our  Department  superiors  about  our  intention  to  issue  guide- 
lines, and  urged  then-Secretary  David  Mathews  to  ask  the  President  to  direct  all 
relevant  Federal  agencies  to  coordinate  recombinant  DNA  activities  through  an  inter- 
agency committee.  Mathews  agreed,  but  no  words  emanated  from  the  White  House.  In 
July,  Senators  Kennedy  and  Javits  addressed  a  letter  to  President  Ford  advocating 
the  extension  of  NIH  Guidelines  to  all  Federal  and  private  research.  Local  hearings 
in  Cambridge,  Mass.;  Ann  Arbor,  Mich.;  San  Diego,  Calif.;  and  New  York  added  to  a 
sense  of  urgency. 

The  President's  letters  were  finally  dispatched  in  September,  and  the  Federal  Inter- 
agency Committee  on  Recombinant  DNA  Research  was  promptly  convened  in  Bethesda.  The 
research  agencies  readily  agreed  to  use  the  NIH  Guidelines  for  the  research  they 
supported  or  conducted.  The  committee  then  undertook  to  examine  the  regulatory  au- 
thorities of  each  of  the  member  agencies  and  to  develop  recommendations  for  possible 
new  legislation.  Later  the  committee  would  examine  patent  policy  and  the  interna- 
tional aspects  of  regulating  DNA  research. 

NEPA  AND  THE  FRIENDS  OF  THE  EARTH 

A  full  discussion  of  the  National  Environmental  Policy  Act  (NEPA)  with  reference  to 
laboratory  research  in  general  and  to  how  the  NIH  Guidelines  for  recombinant  DNA 
research  became  involved  would  fill  a  volume.  NEPA,  a  law  passed  in  1969,  requires 
the  Federal  agencies  to  determine  whether  contemplated  actions  will  significantly 
affect  the  environment.  If  so,  the  action  must  be  heralded  by  an  Environmental  Im- 
pact Statement  (EIS).  In  the  spring  of  1976  we  were  made  aware  that  if  we  released 
the  Guidelines   before   issuing  an  EIS,    we   could   be    charged  with  violating  NEPA. 

Although  an  EIS  had  become  common  in  proposals  to  level  mountains  or  build  dams,  the 
adaptation  of  NEPA  to  conjectural  hazards  of  laboratory  research  was  a  nightmare. 
The  situation  was  aggravated  by  ambiguous  and  arbitary  procedures  for  implementing 
NEPA  within  DHEW.    The  tortoise-like  march  from  draft  to  final  EIS  could  take  years. 
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But  delaying  the  Issuance  of  the  Guidelines  pending  completion  of  the  EIS  process 
was  never  an  alternative.  The  voluntary  agreements  made  at  Asllomar  were  losing 
their  hold  on  the  scientists,  confusion  was  mounting,  and  dissidents  in  various  com- 
munities threatened  to  obtain  either  local  regulation  or  prohibition  of  the  research 
if  Federal  standards  were  not  quickly  forthcoming.  It  was  obvious  that  the  public 
interest  would  be  better  served— and  the  opportunity  of  scientists  to  continue  ex- 
periments, better  pr©tected-~with  guidelines  than  without  them,  even  if  an  EIS  were 
not  published  until  after  their  issuanceo 

We  therefore  released  the  Guidelines  in  June  with  an  announcement  that  an  EIS  was 
to  follow.  The  draft  EIS  was  filed  in  September  1976,  the  final  one  in  October 
1977.2  jn  1977  two  suits  against  NIH  were  launched  in  separate  Federal  courts. 
One,  brought  by  an  organization  called  The  Friends  of  the  Earth,  sought  to  enjoin 
all  recombinant  research.  The  other  sought  to  block  the  Rowe-Martln  risk  assessment 
study.  The  final  EIS  was  entered  as  part  of  the  Government's  defense  in  the  latter 
suit  (Mack  v.  Califano).  In  finding  for  the  Government  in  March  1978,  the  Court 
concluded  that  NIH,  in  its  EIS,  had  indeed  "taken  a  hard  look"  at  the  consequences 
of  experiments    with    recombinant   DNA.      The    plaintiff    was    denied   an  Injunction. 


THRUSTS  TOWARD  LEGISLATION 

A  bill  was  introduced  in  the  Senate  (S.  621)  in  Febrtiary  1977  by  Senator  Bumpers 
(Dc ,  Ark.)s  with  a  companion  bill  in  the  House  by  Reps.  Ottlnger  (D« ,  N.Y. ).  They 
were  the  first  of  12  bills  to  regulate  DNA  research  submitted  to  the  95th  Congress. 
On  February  23,  representative  scientific  leaders  were  Invited  to  NIH  to  read  se- 
lected passages  of  the  proposed  new  legislation.  Including  heavy  penalty  provisions. 
Two  weeks  later,  the  last  traces  of  their  indifference  were  dispelled  by  the  acrimo- 
nious tone  of  a  fortjm  on  "genetic  engineering"  at  the  National  Academy  of  Sciences. 

The  following  May  the  Interagency  Committee  conveyed  to  the  new  HEW  Secretary, 
Joseph  A.  Califano,  Jr.  ,  its  conclusions  that  a  Federal  statute  would  be  required  if 
the  Guidelines  were  to  be  extended  to  all  recombinant  research  in  the  country.  It 
also  offered  the  elements  of  what  it  considered  an  "ideal"  law— elements  that  were 
quickly  converted  to  an  Administration  bill  introduced  by  Senator  Kennedy  (S.  1217) 
on  April  1,  1977.  Kennedy  then  revised  the  bill  radically.  In  an  intensive  re- 
action to  this  and  other  proposed  laws,  scientists  and  their  organizations  soon  made 
strong  appeals  to  the  Congress.  The  ardor  of  the  legislators  for  statutory  reg- 
ulation cooled  progressively  during  1977-78.- 


REVISION  IS  NEEDED 

Within  six  months  of  their  appearance,  the  NIH  Guidelines  clearly  needed  revision. 
The  molecular  biologists  who  had  constructed  them,  if  given  that  chance  again,  would 
surely  have  engaged  other  disciplines  on  the  route  from  Asllomar  to  Bethesda.  Espec- 
ially lacking  had  been  the  counsel  of  experts  on  infections,  who  had  a  better  per- 
spective of  the  improbability  that  E^.  coll  K-12  could  be  converted  into  an  epidemic 
pathogen.     And  more  thought   should  have   been  given  to  the  containment  levels  for 


^Office  of  the  Director,  NIE  (1977)  .    National  Institutes  of  Health  Environmental 
Impact  Statement  on  NIH  Guidelines  for  Research  Involving  Recombinant  DNA  Molecules, 
Part  One  (147  pp.)  and  Part  Two  (appendices,  438  pp.);  for  sale  by  Superintendent 
of  Documents,   U.S.    Govt.    Printing   Office,   Washington,    D. C.    20402,    and  available 
in  about  600  public  libraries   of  the  GPO  depository  system.     (GPO  stock  no.  017- 
040-001413-3.)   .... 
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dealing  with  viral  DNA,  to  the  prohibitions,  and  to  the  coverage  of  organisms  known 
to  exchange  DNA  in  Nature. 

It  Is  also  notable  that  the  guidelines  constructed  at  about  the  same  time  In  the 
U.S.  and  the  U.K.  were  quite  different  In  form.  The  Americans  wrote  an  extensive 
codification  and  the  British  opted  for  common- law  evolution  of  minimum  riiles.  Both 
sets,  however,  were  meant  to  be  interpreted  and  administered  centrally,  by  a  GMAG 
or  an  ORDA.  The  U.S.  scientists  did  not  want  local  committees  to  second-guess  their 
experimental  protocols.  Itore  comfortable  with  central  decision-making  by  study  sec- 
tions in    Bethesda,     they    preferred    ORDA's    interpretations'  and  administration. 

But  delays  in  administrative  actions  were  inevitable.  The  requirement  for  prior  NIH 
approval  of  all  changes  in  ongoing  projects  particularly  irked  investigators.  In 
rejecting  at  the  start  nearly  all  suggestion  of  control  by  their  Institutions,  the 
scientists  had  made  it  difficult  to  regain  a  proper  balance  between  local  applica- 
tion and  national  standards. 

As  a  broker  between  the  molecxilar  biologists  and  the  various  public  interests,  NIH 
also  failed  to  perfect  the  Guidelines  before  issuing  them.  We  did  not  Incorporate 
mechanisms  for  revision.  Discretionary  powers  to  make  Interpretative  judgments  and 
minor  changes,  essential  in  so  complex  and  fast-moving  a  subject,  were  lacking. 
There  were  reasons,  however,  for  avoiding  imitation  of  the  formal  and  formidable 
procedures  of  the  regulatory  agencies.  The  more  we  embedded  the  Guidelines  in  in- 
flexible administrative  molds,  the  less  chance  there  would  be  for  timely  accommoda- 
tion to  the  tide  of  new  information  that  was  already  rising. 


REVISION  BEGINS 

In  January  1977  the  RAG  commenced  to  prepare  a  revised  set  of  Guidelines.  A  work- 
shop was  held  in  June  at  Falmouth,  Mass. ,  to  synthesize  old  and  new  information 
about  bacterial  host-vector  systems.  In  September  the  proposed  revision — a  complete 
rewriting  of  the  text — was  formally  presented  to  me  and  published  in  the  Federal 
Register.  A  txro-day  hearing  was  held  in  December  1977  at  which  the  RAG  members  de- 
fended their  proposed  changes.  Most  critics  raised  questions  of  process;  but  some 
containment  levels  were  severely  challenged,  and  additional  meetings  of  experts  on 
viruses  and  plant  pathogens  led  to  further  alterations. 

In  Departmental  clearance,  the  revised  Guidelines  encountered  more  difficulties  than 
the  original.  Recombinant  DNA  research  had  emerged  as  a  scientific  issue  with  im- 
mense appeal  to  laymen,  and  Secretary  Califano's  staff  took  a  strong  and  sophisti- 
cated interest  in  how  all  relevant  law  and  administrative  practices  pertained  to  the 
new  draft.  By  now,  some  dissidents  and  a  militant  fraction  of  the  environmental 
movement  had  also  launched  a  concerted  campaign  to  exact,  if  science  wished  to  pro- 
ceed, a  more  generous  tax  in  procedure. 

On  July  28,  1978,  the  proposed  revision,  accompanied  by  our  environmental  impact 
assessment  and  a  Director's  decision  paper,  was  published  in  Che  Federal  Register. 
An  introductory  memorandum  from  the  Secretary  invited  the  public  to  comment  and 
announced  that,  after  a  60-day  period,  there  would  be  another  hearing  chaired  by 
Peter  Llbassl,  the  HEW  General  Counsel. 

REVISION  COMPLETED 

The  Llbassl  hearing  took  place  on  September  15  at  the  HEW  headquarters  in  Washing- 
ton.    NIH  staff  and  I — the  "Kitchen  RAC" — then  dissected  the  comments  received  in 
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testimony  and  170  letters,  and  joined  in  ntjmerous  discussions  with  Mr.  Llbassl  and 
his  committees  Special  meetings  were  also  held  with  a  group  of  environmentalists 
who  wished  to  reinforce  some  of  their  earlier  demands.  We  also  met  with  represen- 
tatives of  pharmaceutical  firms,  other  Federal  research  agencies,  and  members  of 
institutional  biosafety  committees  to  discuss  their  problems  with  the  proposed  re- 
visionso  A  euimiaation  of  the  Llbassl  hearings  was  the  reconstltution  of  the  RAC, 
to  broaden  its  public  (aenscleatif ic)  membership  and  to  combine  the  technical  and 
policy  reviews,  usually  carried  out  at  NIH  in  a  two-tiered  process,.  The  appoint- 
ment of  RAC  aeabers  was  shifted  from  the  NIH  Director  to  the  HEW  Secretary.  Hie 
revised  Guidelines  were  released  late  in  December,  to  become  effective  on  January  2, 
1979. 

The  detailed  analysis  led  by  the  HEW  General  Counsel  had  added  a  few  weeks  to  the 
long  period  of  revision.  One  result  was  a  modest  additional  burden  of  procedural 
safeguards,  but  this  was  offset  by  the  removal  of  any  grounds  for  complaint  from 
the  most  fervent  dissident   that   the  public  had  not  been  exhaustively  consulted. 

There  were  important  achievements  in  the  revision.  The  new  Guidelines  contain  pro- 
visions for  continuous  and  orderly  evolution  of  the  rules — even  to  their  eventual 
elimination  when  the  need  passes.  Many  experiments  now  judged  to  be  harmless  are 
exempt,  and  containment  for  other  kinds  of  experiments  has  been  reduced.  Also,  the 
discretion  and  responsibility  for  observing  the  rules  are  beginning  to  return  to  the 
research  institutions,  where  L  believe  they  belong. 

Attempts  to  enact  statutory  regulation  of  recombinant  DMA  experimentation  in  the 
United  States  need  not  be  revived  soon.  One  hopes  they  will  not,  for  some  of  the  me- 
dieval features  of  the  first  bills  tended  to  reappear  as  later  ones  passed  through 
the  committees.  A  problem  remains,  however,  in  the  limits  on  NIH's  ability  to  pro- 
tect proprietary  data  submitted  to  the  RAC.  Actions  taken  by  Secretary  Califano 
upon  release  of  the  Guidelines,  to  have  regulatory  agencies  (the  Food  and  Drug  Ad- 
ministration, the  Environmental  Protection  Agency,  etc.)  use  their  existing  author- 
ities to  extend  the  Guidelines  over  research  in  the  private  sector,  have  been  help- 
ful in  exploring  an  alternative  to  a  new  law. 


MORAL 

It  is  possible  that  the  "recombinant  DNA  affair"  will  someday  be  regarded  as  a  so- 
cial aberration,  with  the  Guidelines  preserved  under  glass.  Even  so,  we  can  say  the 
beginnings  were  honorable.  Faced  with  real  questions  of  theoretical  risks,  the  sci- 
entists paused  and  then  decided  to  proceed  with  caution.  That  decision  gave  rise  to 
dangerous  overreaction  and  exploitation,  which  gravely  obstructed  the  subsequent 
course.  Uncertainty  of  risk,  however,  is  a  compelling  reason  for  caution.  It  will 
occur  again  in  some  areas  of  scientific  research,  and  the  initial  response  must  be 
the  same.  After  that,  the  lessons  learned  here  should  help  us  through  the  turbu- 
lence that  is  sure  to  come. 


(This  paper  was  given  by  W.J.  Gartland,  Director,  Office  of  Recombinant  DNA 
Activities,  NIGMS,  Bethesda,  Maryland,  USA.) 


NIH  Lecture,  May  2,  1979 
Introductory  Remarks 

Good  evening,  ladies  and  gentlemen. 

I  am  pleased  to  welcome  you  to  another  NIH  Lecture.  The  first  of  these 
lectures  was  presented  in  1953,  the  year  the  Clinical  Center  received  its  first 
patients. 

Our  speaker  tonight  is  Dr.  Robert  T.  Schimke,  professor  and  chairman 
of  the  Department  of  Biological  Sciences  at  Stanford  University.  His  talk  is 
entitled  "Gene  Amplification  and  Methotrexate  Resistance  in  Cultured 
Mammalian  Cells."  Dr.  Schimke  will  be  describing  his  recent  research,  which 
many  of  you  have  undoubtedly  read  about  in  recent  articles  by  Dr.  Schimke  and 
his  associates  at  Stanford. 

This  work  with  methotrexate  provides  the  basis  for  a  challenging  dialogue 
about  rationales  for  drug  therapy,  and  establishes  the  theory  that  gene  amplifi- 
cation may  underlie  many  resistance  phenomena  of  importance  in  clinical 
medicine. 

Dr.  Schimke's  contributions  to  biomedical  research  have  long  been  familiar 
to  us  at  the  National  Institutes  of  Health.  From  his  early  work  at  the  NIH  came 
the  recognition  that  the  rate  at  which  a  protein  is  degraded  is  very  important 
in  regulating  the  concentration  of  that  protein  in  the  cell. 

Another  interest  of  Dr.  Schimke's  has  been  the  mechanism  by  which  steroid 
hormones  influence  the  expression  of  specific  genes.  Using  the  response  of 
the  chicken  oviduct  to  the  administration  of  female  sex  hormones  as  a  model 
system,  he  made  fundamental  contributions  to  the  theory  and  techniques  of 
modern  molecular  biology.  He  has  discovered  that  the  hormone  response  involves 
not  only  an  increase  in  transcription  of  specific  genes,  but  also  changes  in  the 
stabilities  of  the  messenger  RNAs  that  they  specify. 


Dr.  Schimke  received  his  M.D.  degree  in  1958  from  the  Stanford  University 
School  of  Medicine.  He  was  an  intern  and  assistant  resident  in  medicine  at  the 
Massachusetts  General  Hospital  in  Boston  before  coming  to  the  National  Institute 
of  Arthritis,  Metabolism,  and  Digestive  Diseases,  Laboratory  of  Biochemical 
PharmacoiogYj  as  a  Commissioned  Officer  in  the  U.Sc  Public  Health  Service. 

As  many  of  you  recall.  Dr.  Schimke  was  here  from  1960  to  1966.  He  became 
chief  of  the  Section  on  Biochemical  Regulation  at  the  NIAMDD  in  1965.  After 
that,  he  joined  the  Department  of  Pharmacology  at  the  Stanford  University 
School  of  Medicine,  and  served  as  chairman  of  the  Department  from  1970  to 
1973.  Since  September  of  1978,  he  has  been  chairman  of  the  Department  of 
Biological  Sciences  at  Stanford  University. 

Among  other  professional  organizations  in  which  Dr.  Schimke  is  active 
is  the  American  Society  of  Biological  Chemists.  He  was  recently  elected  to 
the  Council  of  this  society.  He  is  a  member  of  the  National  Academy  of  Sciences 
and  of  the  National  Advisory  Council  on  Aging. 

He  has  received  numerous  other  honors  during  his  career.  He  was  the 
Maryland  Academy  of  Sciences  Outstanding  Young  Scientist  of  the  year  196^, 
and  in  1969  he  received  the  Charles  Pfizer  Award  in  Enzyme  Chemistry  of  the 
American  Chemical  Society.  He  also  serves  as  an  associate  editor  of  the  Journal 
of  Biological  Chemistry. 

It  is  a  privilege  for  me  to  introduce  to  you  ...  Dr.  Robert  T.  Schimke. 
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Ms.  nitl""  ai^  aaaba**  of  ch«  CoHlccea: 

Thia  Mrnlas  I  wovid  LUm  co  dlscuaa  wlcb  you  tb*  extent  and  oatusa 
of  expoaur*  of  cha  U.S.  pop«iAtlon  co  Ionizing  radladon,  cha  concrlbucloa 
of  varloua  oacural  aad  maa  iwaria  aourcaa  co  chls  axpoaura,  and  what  wa 

know  and  do  not  taiow  efeous  eiM  h«si«n  bealch  risks  ivom  ctils  expoeuse.  Aa 
cbsilsses,  o£  «  ocely  Soeaad  Isesrageaey  fadtaeloa.  reaeaseb  co^lceee,  £ 
ueiUd  osf selally  IU(«  ee  diseuaa  ehe  osgaalxAelsa  and  coeduee  of  radiation 
raaaarch  pcegraaa  in  eiia  F«daral  Governaanc.    Sacauaa  our  viev  of  cha 
futura  la,  at  baac,  cloudad,  I  vlll  conflna  oy  rcnarka  co  cha  preaant. 

In  ordar  co  halp  anawar  your  quaationa  aa  thoroughly  and  accurately 
aa  poaalbla,  X  have  aakad  Dr.  Arthur  Upcon,  Director  of  the  National 
Cancer  Inatltute,  and  a  radiation  expert,  co  accompany  aa  chla  nomlng. 
I  have  also  aakad  chat  repreaentatlvea  of  chc  Bureau  of  Radiological 
Health  of  che  Food  and  Drug  Adainlacratlon  also  be  preaenc  co  provide 
technical  informatlo&o 

Ms.  Chalzaan,  many  quaationa  have  beca  raised  In  receae  anneha 
concerning  che  safety  of  che  uae  of  ionizing  radiation.    Soae  of  chose 
quaationa  eonceraed  incidents  related  co  che  Ualced  Scacea  nuclear 
vcapona  ceaclng  program,  such  aa  che  exposure  of  alllcary  personnel  in 
che  Smoky  and  other  atomic  detonationa,  and  che  expoaura  of  dviliana  in 
Cha  nearby  comunlclea  of  Hevada  and  Ucah  from  radioactive  fallout  from 
theaa  ceata.    And  recently,  of  course,  che  events  at  Three  Mile  Island' 
have  raised  again  che  whole  question  of  che  safety  of  nuclear  pover  and 
whether  or  not  the  United  Scatea  should  pursue  nuclear  power  aa  a  major 
source  of  elecczicity  generation  over  che  aext  several  decadaa. 
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nnlllca  •zpeaur*  co  coxle  organic  chaalcala,  which  ara  a  phanonaoon 
of  Cha  twaaelaeh  eancury,  li£a  on  chla  pLanac  haa  avolvad  In  a  s*a  of 
radiation  ainca  cha  dawn  of  clna.    Thia  oactiraj.  radiation  comaa  in  many 
foras.  In  part  froa  tha  dacay  of  radloacclva  claaants  on  Cha  aarth  and 
in  part  from  high  anargy  parclclaa  and  •lectromagnaelc  radiation  from 
tha  mltlcuda  of  nuclaar  proceaaaa  occurring  in  cha  atm,  eoXIacclvaly 
eallad  eoaalc  raya.    Howaver,  in  this  cantury,  wa  ara  baglnnlng  co  aaa  a 
significant  contribution  co  hiaaan  radiation  azpoaure  from  man-oade 
aeurcas. 

Trpaa  of  ionialng  radiation. 

Tha  oeat  laporcant  fora  of  human  radiation  azpoaure  is  froa  gamaa 
rays,  high  enargy  aXactroaagnatic  rays  which  can  be  produced  either  by 
nuclear  reactiona  or  by  the  boabardaent  of  oetalllc  cargecs  vleh  eieccrona, 
tha  eoMon  source  of  production  of  x-rays  In  aedlcai.  applications.  Beta 
raya  or,  aore  accurately,  beta  partlcXes  are  electrons  ealtted  froa  an 
atoalc  nucleus  which.  Ilka  gana  rays,  aay  cover  a  wide  range  of  energlea. 
In  general,  beeauaa  aoat  beta  particles  are  less  penetrating  than  gaaaa 
rays,  chay  produce  leaa  biological  daaage. 

Alpha  partlelea,  ealtted  froa  Che  decay  of  certain  heavy  atoalc 
nuclei,  are  charged  paxcldas  concainlng  two  protons  and  cwo  neutrons. 
Alpha  particles  are  chouaands  of  claas  heavier  Chan  bcca  particles  and, 
therefore,  do  not  have  the  penetrating  power  of  game  rays  or  beta 
particles.    Nevertheleaa,  ehey  can  be  an  laportant  source  of  biological 
dsaage  if  alpha-ealtters  are  deposited  within  a  living  organlsa.    A  fourth 
type  laportant  in  producing  huaan  health  effects  la  neutron  radiation. 
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Tha  aeucron,  ealcced  in  certain  cypes  of  auclear  reaccions,  especially  in 
nuclear  fission,  is  ooderacely  heavy  buc  uncharged  and  chus  Is  qulee 
capable  of  penecracion  inco  biological  clssuas. 

All  of  chese  cypes  of  radlacion  or  particles  are  called  ionizing 
radiaelon.    While  each  is  diJferene  physically  aad  asy  come  in  a  variety 
of  eaergies,  ehey  ail  lAnderge  ttuaeroiis  collisioas  with  aatter.  The 
pcedomiaant  result  of  these  collisions  are  Isos;  that  is,  charged  atoms, 
molecules,  and  subatomic  particles  vhich  in  turn  can  interact  with  the 
surrounding  natter  co  alter  it.    This  is  the  predooilnant  source  of 
biological  daaage  from  radiation. 

However,  while  ion  production  results  from  all  such  radiation,  it  is 
important  to  make  the  distinction  between  different  cypes  of  ionizing 
radiation,  since  the  nature  of  the  biological  effects  produced  by  each 
may  differ  considerably.    Gamma  rays,  and  to  a  lesser  extent,  beta  rays, 
are  considered  to  be  low  linis«r  energy  transfer  (LEX)  forms  of  radiation; 
thae  is,  as  eac^  pasatm  through  aaeee?,  it  gives  up  Its  energy  over 
relatively  long  distances.    So-called  high  LET  radiaelon  is  represented 
by  alpha  particles  and  neutrons,  which  give  up  the  same  amount  of  energy 
over  much  shorter  distances.    Therefore,  the  type  of  damage  chat  each  of 
these  kinds  of  radiation  may  elicit  upon  passing  through  the  same  type 
of  matter,  including  biological  tissue,  would  be  expected  co  differ.  I 
shall  coma  back  to  chis  in  discussing  human  health  risks  from  radiation. 

Badiation  aeasiirenent . 

Radiation  is  measured  in  one  of  two  ways.     The  curie  is  a  measure 
of  quantity  of  radioactive  material  and  is  equal  co  2.2  x  10^^  disintegrations 
per  minute.    Clearly,  the  amount  of  energy  or  amount  of  ionization 
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produced  by  chc  sam*  auaber  of  curies  vlXl  differ,  depending  on  che 
particular  radloacdve  leocope  chac  Is  decaying.    Therefore,  this  Is  aoc 
e  particularly  useful  measure  upon  which  co  assess  human  health  affects. 

The  classic  unit  of  radiation  exposure  is  called  che  roentgen, 
naned  after  the  discoverer  of  x-rays.    One  roentgen  is  equal  co  2.58  z  10~ 
coulombs  of  electrical  charge  produced  per  Idlograa  of  air.    It  is  used 
only  for  electromagnetic  radiation  such  as  gaaniia  rays  or  x-rays.  However, 
a  more  useful  quantity  which  has  been  used  over  che  past  two  decades  Is 
a  measure  of  absorbed  dose  called  the  rad,  which  may  be  used  for  all 
types  of  radiation,  and  Is  equal  to  100  ergs  of  radiation  energy  absorbed 
per  gram.    A  more  meaningful  unit  In  assessing  biological  affects  is  che 
quality  dose  equivalent,  which  is  che  product  of  che  absorbed  dose  in 
rads  Cimes  the  quality  factor.    This  is  an  empirically  derived  adjusting 
factor  accounting  for  the  differences  in  che  effectiveness  of  certain 
radiation  in  producing  biological  dasage. 

There  Is  clearly  some  uncertainty  in  determining  what  this  quality 
factor  Is.    However,  this  unit,  called  che  rem,  which  stands  tor  Roentgen 
equivalent  to  man,  includes  for  fast  neutrons  a  quality  factor  of  cen, 
or  for  alpha  particles,  a  quality  factor  of  one  co  cventy.    This  is  che 
high  L£T  radiation.    ?or  ganma  rays  and  electrons,  che  qualicy  taccor  is 
approximately  one.    Therefore,  for  che  latter  cypes  of  radiation,  dose 
in  rads  and  dose  in  rems  is  generally  che  same,  whereas  che  dose  in  rads 
for  neutrons  and  alpha  particles  will  result  in  a  substantially  higher 
equivalent  dose  if  measured  in  rems. 
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Practically,  in  order  co  d«cerala«  radiation  abaorbad,  ie  is 
Dtfceaoarjr  co  oMaaura  chasa  dlfferanc  cypaa  of  radiation.    Thla  la  clearly 
ana  o£  che  current  sources  of  uncertalncy  in  assesaing  the  radiation 
exposure  and,  therefore,  the  radiation  r±Mk,  eo  aaa.    Cereals  types  of 
radiaeioa,  such  as  rays,  esm  relatively  easy  co  seasure  accurately, 

gsvever,  aaay  of  she  gaass  ray  detectors  do  aoe  oeaaure  beta  rays. 
Alpha  particles  and  neutrons  are  generally  more  difficult  to  measure  and 
are,  therefore,  not  usually  detected  by  che  normal  fllra  badges  or 
ionization  chasibers. 

Alpha  particles,  however,  because  they  are  not  penetrating,  are 
difficult  CO  measure  but  also  are  usually  important  biologically  only 
when  che  emitters  of  3uch  particles  are  deposited  within  che  body.  And 
only  a  select  population—those  working  with  fissionable  materials  or 
working  around  particle  accelerators—would  be  exposed  co  aeutrons, 
which,  because  they  are  uncharged,  special  means  must  be  taken  for 
their  measurement. 

Population  exposure  co  radiation. 

The  natural  background  radiation  Co  which  every  human  being  Is 
exposed  chroughout  his  or  her  Lifetime  is  In  che  vicinlcy  of  from  about 
60  CO  140  mlllirea  per  year.    Approximately  half  of  chat  comes  from 
cosmic  rays  and  Che  other  half  due  to  rocks,  soil,  and  radioactive  decay 
in  Che  environment  and  in  che  human  body.    There  are  wide  variacions, 
however.    The  exposure  co  cosmic  rays  differs  subscancially,  depending 
on  the  altitude  at  which  one  lives.    Uhen  one  flies  in  an  airplane  at 
high  altitudes,  che  radiation  due  co  cosmic  rays  increases  considerably. 
Similarly,  che  amount  of  radiation  received  from  rocks  and  minerals 
differs  substantially,  depending  on  where  one  lives,  whecher  or  not  one 
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lives  ia  a  buildlag  mad*  of  graalt*  or  bricks,  and  whechsr  or  not 
radloacdva  mineral  deposits  la  the  eereh  have  been  disturbed  and 
brought  to  the  surface  la  a  particular  area.    The  Last  century  of  man's 
development  of  technology  has  contributed,  in  some  cases,  significantly 
to  the  radiation  exposure  of  individuals.    For  example,  coal,  for  many 
years  the  chief  energy  source  in  the  civilised  world,  contains  on  the 
average  two  parts  per  million  of  uranium.    Coal  ash,  therefore,  contains 
a  substantial  quantity  of  radioactivity.    Even  natural  gaa  contains 
polonium,  which  also  Increases  the  radiation  level  where  it  Is  used. 

The  chief  oan-oade  source  of  radiation  Is,  however,  medical  and 
dental  x-rays.    On  the  average,  this  accounts  for  an  annual  exposure  of 
about  35  allllrem  per  year  per  person  in  the  anited  States.  However, 
utilllce  background  radiation,  this  varies  considerably  between  individuals. 
Many  receive  no  exposure  from  medical  x-rays.    let  there  is  a  small 
percentage  of  the  population— particularly  those  undergoing  extensive 
diagnoses  or  radiation  treatments— which  may  receive  many  rem  per  year 
for  medical  purposes. 

It  is  noteworthy  that  fallout  from  past  and  present  nuclear  weapons 
tests  conducted  in  the  acmosphere  still  contribute  approximately  seven 
milllrem  per  year  to  each  man,  woman,  and  child  living  in  the  United 
States.    The  estimates  of  average  exposure  to  the  general  population  from 
nuclear  power  plants  currently  in  operation  in  the  United  States  and— 
aasuBlng  normal  operation— that  is,  without  accidents  of  significance — 
is  about  0.1  milllrem  per  year  per  person,  although  estimates  vary. 
Consumer  products,  such  aa  television  sets,  smoke  detectors  and  radium 
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iiMl  wrlac  wacchM,  eoacrlbuc*  overall  l«*a  chaa  .1  allllrtm  par  year 
par  parson.    Ail  of  chaaa  flguraa  reprasanc  ezposura  values  averaged 
over  cha  eaclra  U.S.  pepulacloa.    The  contrlbudoa  of  each  of  chase 
sourcaa    eo  a  given  individual  may  vary  cooalderably. 

Of  all  cixa  atabars  I  have  qtseeed  yoM,  onlf  ehse  du«  eo  oacu^al 
beekgs'e^d'°=eh£e  is,  Abeue  100  sllllsas  per  yeas  per  parsota^sas  be 
predieeed  vieb  say  paaseaabla  degree  of  careaiaej  ia  ebe  fueurs,    Xe  la 
noe  espaecad,  hewcvar,  ehac  cha  eonerlbuclon  froa  ehe  healiag  arcs  would 
rlsa  sigalficancly.    In  fact,  increasing  atmreness  abouc  ehe  pocencial 
hazards  of  ionizing  radladon  are  cesulelng  in  ouch  oore  scruciny  of  che 
equlpaenc  used  in  cha  aadleal  profeaalon.    The  Bureau  of  Radiological 
Healch  of  ehe  FDA  currendy  operaces  oonlcorlng  programa  co  reduce  excess 
z-ray  exposure.    Laac  year,  a  sec  of  Praaldanclal  guidelines  was  issued 
designed  co  reduce  vnmacessary  ezpoaura  co  z-rays.    Uhereaa  a  chase  z- 
ray  ua*d  Co  be  a  rouelna  perc  of  a  physical  ezaa  for  es^loyisanc,  such  z- 
raya  are  ae  longer  reeoM<asded  unlese  ehere  is  sosa  aedlcai  indicacion 
ehac  cha  pseeadure  muld  bfi  of  beneflc  es  ehe  individual. 

Tha  graaeasc  unearealndes  in  fueure  huaan  radlaelon  exposure 
clearly  lie  In  Cha  decisions  ehac  »111  be  made  regarding  che  developmene 
and  use  of  nuclear  waapons,  nuclear  power  and  conaimer  produces.  Ac 
preaanc,  cha  eonerlbuclon  co  che  overall  radladon  burden  froa  chese 
sources  is  relatively  low  co«pared  eo  oacural  background,  and  cha  bulk 
of  ehac  Is  froa  weapons  case  falloue.    However,  one  would  selll  predlce 
a  slight  Increase  in  adverse  healch  ef feces,  even  froa  ehe  siull  concrl- 
budona  due  eo  nuclear  power  and  consumer  produces. 
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Adverse  htmaa  healch  ef  feeta .  from  Ionizing  radlaclon 

Ob  Che  basis  o£  che  Inforaaclon  that  has  been  gained  from  che  acudy 
of  certain  special  populaelons  exposed  eo  lov-level  radlaclon,  che 
predominant  adverse  efface  of  radlaclon  is  an  Increase  In  che  Incidence 
of  cancer  and  of  cancer  deachs.    Ea^h  year  approxlnacely  400,000  people 
In  che  United  States  die  of  cancer iJ,,Aov  many  of  chose  cancers  are  a 
direct  result  of  exposure  to  radiation?    Hr.  Chairman,  science  at  present 
is  not  capable  of  giving  an  accurate  answer  co  chae  question.  Ther^^ 
have  been  a  number  of  epidemiological  studies  on  different  populations 
exposed  to  various  doses  of  radiation  and  exposed  co  different  types  of 
radlaclon .^Kot  only  do  the  conclusions  differ  from  study  to  study,  but 
analyses  by  different  scientists  of  the  same  body  of  data  often  resale 
In  dlfferenc  conclusions. 

At  several  times  in  the  past  few  years  the  existing  body  of  daca 
and  scudles  have  been  analyzed  in  an  attempt  co  come  up  vlch  an  assess- 
senc  of  human  risk  from  radiation.    The  National  Academy  of  Sciences 
Cosnlttee  on  the  Biological  Effects  of  Ionizing  Radiation,  the  so-called 
SETS  Conlctee,  published  a  report  in  1972  and  Just  recently  have 
released  a  draft  report  updating  their  1972  findings.    These  questions 
were  also  addressed  by  the  UNSCIAR  Report  (United  Nations  Scientific 
Cosmltcee  on  che  Effects  of  Atomic  Radiation)  in  1977  and  by  che  DHEW- 
sponsored  Interagency  Task  Force  on  Ionizing  Radiation,  which  will 
release  its  final  report  in  1979.    None  of  the  epidemiological  studies, 
such  as  that  done  on  che  Han ford  nuclear  workers,  che  Porcsmouch  Naval 
Shipyard  submarine  reactor  workers,  leukonla  deaths  in  Utah,  and  even 


C-Anotner  measure  is  that  160. COO  af  eacn  .-Ti-illion  pe'-sons  will  socjeday 
aie  of  tnis  aisease.] 

C^See  next  jarsgrjcn  far  references  to  d.nalyses  of  eo'dem-'ologic  oata. 
Some  of  tne  'ore  controversial  stiic:as  are  tne  following: 

I.C.J.  3rQss,  'LauKam-'a  'rizm  Low-cavel  .'^aa-'ation,"  N.  Eng.  J.  Men. 
ZiT:.::  ,JJy  iO,  1372). 

Joseoh  '..  Lyons.  '^.R.  Klauoer,  .J.«.  Garsner,  <.S.  'jdall,  ':h*'ihooc 
Leunemias  -S3CCMtsa  »»>t(i  fallout  frosi  wclear  *asi-ng,"  'i.  -ng.  j 
^Mec. ,  reo.  22,  1973,  pp.  396-402. 

T.r.  Mancuso,  A.  Stewart,  and  S.  <neale,  "Radiation  Exoosures  of 
Hanford  dorKer%  Oymg  from  Cancer  and  Otner  Causes,  "  .-ieaitn  Physics 
33,  No.  5,  369  IN'ovemoer  5,  1977). 

rncMs  Najarian  and  Theodore  Colton,  "''ortaiity  from  Leuiemia  ano 
Cance"-      Shi;yara  Muclear  worke-s,'  The  Lancet,  pp.  1013-20 
May  13,  1973. 
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ch«  ACoaie  boab  auzvlvora  la  Japan,  ta  wlchouc  som  asMurc  of  uacsfCAlaty. 
DifflcolclM  la  accuraCB  dos«  mmarnvxtmrata  of  wich  C7p«  of  radlaeion, 
loeludiac  body  bordana,  problaaw  la  Idaadfylag  conerol  popuXaclona,  eh« 
Idcatlfleaeloa  of  csafoundiag  varlablM,  aad  imaXX  aampla  s±sa  coopllcaca 
aose  of  chaaa  scudiaa. 

Aalaai  daes  ha've  b««a  eoUaeesd  fee  a  vsriaey  of  coaerollad  azpcrlaiaaes 
ee  ««ea«e  cha  bielegieal  a^feees  of  sadiaeleeo    Hswavcrv  ae  esse&la 
mad&L  fow  thm  exerapeiaeloB  of  asiaal  sisk  daea  eo  buaaa  beiags  for  eha 
various  eypaa  of  lonlsiag  padiacloa  uelaea.    Tha  baac  daca  saas  eo 
ladieaea,  howavac,  chae  radladoa  affacts  ara  cuauladva,  ehac  chara  la 
no  chraahold  doaa  balow  vhlcb  chara  ara  no  biological  aifacea,  aad  chac 
tha  ahapa  of  cha  extrapolation  cur^a  dlffara  bacvaaa  high  l£T  aad  low 
L£T  radlacloa^)whlla  chat  atatnaat  aay  raqulra  sooa  qualification  and 
clarification  aa  ua  laars  aora  about  Cha  rapalr  of  radiation  daaaga  in 
huaan  balaga,  chara  ia  oat  now  aay  coapalliag  ovldaaca  for  a  chraahold 
nor  that  cha  doaa  rata  ovar  viiich  radiation  ia  ahaorbad  oakas  ouch 
diffesaasa  ovar  e  vide  eaaga  of  valuea.    HowevaTi  occupacioeol  aad 
population  expoo^e  Halts  aad  rlak  astlaacaa  ara  sclU.  baaad  on  eha 
doeci  raealvad  par  yaar. 

Most  raports  which  attaapt  to  assaas  huaan  rlalc  craat  all  radiation 
cha  aaaa;  chat  ia,  chat  a  rem  ia  a  raai,  no  aatcar  how  it  ia  producad  or 
how  or  wbara  it  is  recalvad.    Risk  ia  ganarally  aatlmated  over  a  raaga 
of  valuas.    Tha  daca  alaply  do  not  allow  ona  Co  ba  aay  gura  pradaa  cbaa 
chla. 

C'Se«  explanation  of  "LET  radiation"  on  pa9e  335  of  these  hearings.] 
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Tlw  BEZR  report  of  1972  pradlct*  a  llfcClM  eiak  of  cancer  froa  a 
siagl*  radiation  axpoaura  to  b«  txem  on*  to  alx  canear  daatha  par  10,000 
parsoa-rea  of  low  LET  azpoaura;  that  la,  azpoaure  prlaarlly  Co  gana 
caya  or  z-raya. ^ Tha  1979  B£ZR  raport  gava  an  aatlaata  In  approzlaacaly 
cha  aaM  ranga,  froa  about  1  to  3.5  canear  daatha  par  llfatlaa  per 
10,000  paraoD-raa  froa  axpoaura  to  low  LET  Ionizing  radiation. 

Blak  aatlaataa  for  high  LET  radiation  or  for  apaclflc  laotopaa 
dapoaltad  In  tha  body,  whlla  dlacuaaad  In  tha  BEZR  raport,  ware  not 
aatlaated  dtie  to  tha  lack  of  ezpoaure  data,  epidaaiologlcal  data  and 
reliable  rlak  eatlaate  aodala.    It  la  generally  conceded,  however,  and 
there  la  toam  evidence  to  aupport  the  contention,  that  specific  iaotopea 
which  find  chair  way  Into  apaclflc  body  organa  aay,  per  rea  of  axposure, 
produce  aore  serlooa  health  effects  than  cha  saae  amount  of  radiation 
received  froa  gave  rays  or  z-raya  coalag  froa  outalda  the  body.  Theae 
would  include  Iodine  131,  which  la  dapoaltad  In  the  thyroid  gland, 
particularly  in  children  whoee  thyroids  are  much  aore  sensitive  to 
radiation  daaage,  and  stxontlui  90,  which  replacaa  ealdta  in  the  bone 
and,  therefore,  results  In  the  substantial  concentration  of  radiation  to 
tha  bone  aarrow  cells,  producing  a  h-« fhmr  risk  of  leuksBla  cfaan 
if  cha  SMS  dose  were  received  externally.    A  concern  for  thoee 
working  around  reaetora  or  In  the  proceaalng  of  flaalonable  oaterials  is 
the  toxicity  of  plutonlia,  a  heavy  aetal  alpha  aaltter,  which,  once  it 
beeoaes  Ingested  or  lodged  In  the  body.  Is  retained  for  long  periods  of 
tlae.    It  Is  believed  that,  like  aoet  heavy  aatals,  plutoniua  is  con- 
centrated in  the  liver.    It  is  these  types  of  expoeure  which  are  of 
cooalderabla  concern,  both  froa  fallout  due  to  nuclear  weapons  testa, 

CBEIR  •  National  Academy  of  Sciences  Comnittee  on  the  Biological  Effects 
of  Ionizing  Radiation.] 
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froa  possible  nuclear  reactor  accidents,  and  for  vorlcers  Involved  la 
Til  Vr<z  operations  of  fissionable  naterlals,  both  la  the  weapons 
Industry  and  for  nuclear  reactors. 

However,  the  bulic  of  radiation  exposure  to  the  U.S.  population  Is 
sf  the  lov  L£T  type  and  froa  external  sources;  that  la,  fros  background 
radlaelea  or  froe  aedieal  x-rays.    While  vm  awst  ceaelBualiy  cite  the 
degree  of  uneertalsty  la  sur  knot^ledge  of  radlaeisn  risk,  ue  aay,  vlth 
the  appropriate  caveats,  apply  the  range  of  risk  estimates  from  the  3EI£ 
report  for  lav  LET  radiation  to  assess  the  risk  of  cancer  to  the  popula- 
tion.   Taking  an  average  value  from  the  1979  3EXR  report  of  two  fatal 
cancers  per  10,000  pcrsoo-rea  of  exposure,  one  would  predict  about  4,000 
fatal  cancers  per  year  from  natural  background  radiation  la  the  United 
States  population.    This  would  account  for  approximately  one  percent  of 
all  cancer  deaths  in  the  United  States. '^Glven  the  range  of  values  la 
the  BEIS  report,  this  nuaber  3>ay  be  somewhat  smaller  than  4,000  or  it 
may  be  soeeubat  larger,    the  limies  of  uncertainty  of  risk  in  the  1972 
3Et£  report  result  is  a  range  sf  2,000  fatal  cancers  per  year  to  12,000 
fatal  cancers  per  year,  or  a  range  of  .5  to  2%  of  all  cancers  being  due 
to  background  radiation.     It  should  be  mentioned  here  that  sooe  scientists 
would  put  the  figure  considerably  above  or  below  this  range. 

Again,  assisalng  the  mean  value  in  Che  1979  BEIR  report,  of  two 
fatal  cancers  per  10,000  person/rems,  the  healing  arts  would  result  in 
approximately  3400  fatal  cancers  per  year  in  the  United  States  population, 
or  approxlmacely  an  additional  IZ  of  Che  cancer  deaths  in  the  United 
States.    Thus,  caken  together,  Che  total  contrlbucion  from  both  nacural 


CCamiutae  on  the  3iologlcal  Effects  of  loninna  Saaiation.  "The  £ffec*s 
^aS'ff^Sc.^^elril"^^^^  '^"'^'"^  vacations.-  National 


[1484] 


344 


background  and  gwdlcal  radl«cloa,  Accouaclag  for  b«tcar  chaa  90Z  ot  zhm 
coeal  radlacloa  ezpoaur*  la  che  United  Scaces,  va  would  pradlcc  bacvaan 
ona  and  six  percenc  of  aXl  cancar  daacha  dua  eo  chaaa  aourcaa.    By  way 
of  coaparlaon,  wa  can  aadoaca  chat  approxlmacaly  100,000  casaa  of  fatal 
cancar  par  year,  or  about  25Z,  ara  dua  to  cigaratta  snoklng— tfaa  only 
othar  araa  In  which  wa  hava  both  a  larga  body  of  data  and  a  vary  atrong 
advarsa  effect. 

Huclear  power. 

Sacausa  the  aaaaaamant  of  the  safety  of  auclaar  power  la  a  aatter 
of  particular  interest  to  both  of  the  subcooaltteaa  repreaeated  here  this 
aoming,  I  would  Ilka  to  take  a  few  alautea  to  dlacuaa  risk  eatlmatas 
froB  the  Three  Mile  Island  accident  and  to  conalder  nuclear  power  In 
gaaeral.    Three  Mile  Island  la  still  fresh  la  everyone's  wind.  Although 
we  have  now  bacoma  uaed  to  the  fact  that  the  accldeat  actually  did 
happen,  our  mood  has  changed  from  one  of  panic  to  ona  of  fUng  extra 
aeaauras  to  attenpt  to  detect  and  foresee  othar  problems  so  that  future 
auclaar  accidents  can  ba  prevented. 

Tha  type  of  radiation  releaaed  from  Three  Mile  Island,  primarily 
zaaon  133,  delivered  most  of  the  3300  estimated  person-rema  to  the 
population  la  tha  form  of  gaamu  radiation.    There  was  some  additional 
exposure  In  tha  form  of  beta  radiation,  which  probably  was  sufficiently 
weak  so  as  not  to  penetrate  the  skin  significantly.    From  the  population 
expoaure  and  risk  estiaataa  discussed  above.  Secretary  Califaao  testified 
on  May  3,  1979,  that  oaa  would  predict  approximately  one  odditioaal  case 
of  fatal  cancer,  one  casa  of  nonfatal  cancer,  and  ona  additional  geactlc 
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d«£ece  as  a  reaule  of  ehc  aeeldeac.    The  Secreeary  aoced  ehac  eh« 
addleion  o£  eh«s«  aventa  to  ch«  350,000  sxpacted  deacha  froo  cancer 
among  chc  2.1  ollllon  people  living  wlchln  SO  lallea  of  Thrae  KlXe  lalaad. 
would  not  b«  dececeed. 

The  exposure  Co  ehe  general  population  from  radiation  due  co  audear 
pover  Is  curreaely  esciocced  eo  be  In  ehe  range  of  one  eench  oUlirea 
per  7ear  per  persoso    Wheehef  this  amber  would  Increase  In  ehc  future 
clearly  depeads  oa  ehe  eous's«  of  actios  nuclear  pover  vlll  take  la  this 
ceuatry.    It  eh«  reprocessing  of  nuclear  taaterlals  become  pemleted  by 
law,  chea  this  number  would  probably  Increase  substantially.    If  ehe 
number  of  nuclear  pover  plaots  Int^eases,  one  would  also  expect  an 
Increase. 

The  atmber  of  woricers  at  nuclear  plants  were  not  Included  In  ehls 
exposure  estimate,  and  chat  will  clearly  be  a  function  of  the  number  of 
planes  In  operation,  and  ehe  exposures  permicced.    At  present,  there  are 
approximately  62,000  nuclear  fuel  cycle  vorfteta  who  are  estimated  co 
receive,  on  Che  average,  330  allllrem  per  year,  about  eight  elaes  higher 
ehas  expos^lre  due  eo  natural  backgrouad  radlatloB.      Of  course,  both  Che 
worker  and  population  eselaaees  are  based  upon  ehe  aasumpelon  chae  we 
will  not  have  a  serlotis  nuclear  accident.    We  should  consider  ourselves 
most  fortunate  that  the  release  of  radiation  from  ehe  Three  KUe  Island 
audear  plant  was  not  greater  Chan  it  was.  In  view  of  Che  seriousness  of 
Che  accident.    Had  the  radiation  from  the  reactor  not  been  contained, 
our  conclusion  might  have  been  very  different. 

This,  Chea,  is  Che  current  state  of  Che  assessment  of  the  biological 
effects  of  radiation.    Whether  or  noc  there  will  be  a  proliferation  of 
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auclMT  power  planes  la  chls  country  Is  a  decision  chac  vlll  have  to  be 
aade  by  Congress  and  Che  appropriate  agencies  of  the  Federal  Governaenc, 
as  viXl  Che  safety  standards  designed  to  protect  both  workers  and  the 
public  froB  radiation  exposure,  and  the  approval  of  plants  designed  to 
prevent  or  greatly  lower  the  possibility  of  future  nuclear  accidents. 

la  order  to  be  sure  chat  we  have  the  best  possible  Information  upon 
which  to  a.M»esa  hman  health  rislcs,  the  Deparcoenc  of  HEH  Is  at  present 
looking  into  the  conduct  of  all  Federal  radiation  research  prograas.  The 
rising  public  concerns  over  the  adverse  effects  of  ionizing  radiation  have 
aade  It  very  clear  that  we  need  better  coordination  among  Federal  agencies 
conducting  research  in  this  area.    There  oust  not  be  unnecessary  duplica- 
tion of  research  efforts  between  agencies,  and  there  oiay  need  to  be  a 
change  in  emphasis  to  make  these  research  programs  more  responsive  co 
Che  public  demand  co  know  the  risks  of  exposure  co  the  many  forms  of 
ionizing  radiation  to  which  the  public  and  certain  working  populations 
are  subjected. 

Under  the  direction  of  the  President,  Secretary  Calif ano  convened 
an  interagency  group  to  recomend  future  policies  on  radiation  research  and 
radiation  protection.    At  the  same  time,  under  Congressional  mandates, 
the  Deparcaent  was  directed  not  only  to  conduct  research  into  the 
biological  effects  of  radiation,  but  to  see  that  a  review  of  all  Federal 
research  programs  In  this  axes  was  carried  out.    Therefore,  Mr.  Chairman, 
an  Interagency  radiation  research  coanittee  has  been  formed,  which  I 
chair,  which  Is  attempting  co  address  chese  problems  and  co  develop  Che 
sound  research  strategy  for  the  assessment  of  the  human  health  risk  due 
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eo  ionizing  radiation.    X  a  confidant  chat  chrough  chc  actlvlcies  of 
this  Contcce«,  Federal  reaeareh  prograna  conducted  by  all  of  che  agencies 
vlll  be  more  productive  and  effective  Chan  chey  have  in  Che  put. 

That  concludes  wj  reoarka,  Mr.  Chairman.    My  colleagues  and  I  will 
be  happy  co  answer  any  further  queaeions  Che  Coaaiecee  oay  have. 
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CANCER  MORTALITY  AMONG  BLACK 
AMERICANS 


MONDAY,  JUNE  18t  1979 

House  of  Representatives, 
Subcommittee  on  Health  and  the  Environment. 
Committee  on  Interstate  and  Foreign  Commerce, 

Washington,  D.C. 
The  subcommittee  met,  pursuant  to  notice,  at  10  a.m..  in  room 
2318,  Rayburn  House,  Office  Building,  Hon.  Henry  A.  Waxman, 

chairman,  presiding.  

Mr.  Waxman.  The  subcommittee  will  be  in  order. 
The  American  health  system  can  deliver  the  very  finest  care  in 
the  world.  Our  medical  technology  and  the  education  and  training 
of  our  physicians  and  other  medical  personnel  are  second  to  none. 

To  assure  that  our  citizens  receive  the  full  benefit  of  our  health 
care  system,  major  Federal  financing  for  health  care  began  in  1965 
with  the  enactment  of  medicare  and  medicaid.  These  two  programs 
were  directed  at  two  segments  of  our  population  believed  to  suffer 
the  most  inequities  in  gaining  access  to  health  care — the  elderly 
and  the  poor. 

Today's  hearing  on  the  high  rate  of  cancer  mortality  among 
black  Americans  is  an  important  case  study  of  gaps  that  still  exist 
in  our  health  care  system,  despite  enactment  of  medicare  and 
medicaid.  The  subcommittee  will  investigate  today  the  chief  reason 
for  the  high  mortality  rate  from  cancer  among  black  Americans — 
late  diagnoses  when  cancer  has  reached  an  incurable  stage. 

This  morning  we  will  hear  testimony  indicating  that  for  many 
black  Americans  and  other  minorities,  the  local  emergency  room 
has  replaced  the  familv  doctor.  Medicaid  guarantees  access  to 
emergency  care  but  meoicare  and  many  State  medicaid  programs 
do  not  offer  diagnostic  care  and  annual  physicals,  the  type  of 
screening  that  detects  cancer  at  an  early  and  treatable  stage. 

America  is  the  richest  Nation  on  Earth.  Yet  in  the  Nation's 
Capital  of  Washington,  D.C,  today  black  males  have  a  60  percent 
greater  risk  of  dying  of  cancer  than  white  males.  It  is  important 
that  this  subcommittee,  which  has  a  demanding  legislative  agenda, 
never  lose  sight  of  the  larger  picture.  It  is  essential  for  us  to  look 
at  our  health  care  system  as  a  whole  to  find  out  who  is  failing 
through  the  cracks  of  that  system  and  why. 

Is  our  Federal  reimbursement  skewing  health  services  for  costly 
treatment  of  Ulness  rather  than  prevention  and  early  diagnosis  of 
disease?  That  is  the  question  our  hearing  on  the  high  mortality 
rate  among  black  Americans  will  attempt  to  answer  today. 

(1) 
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STATEMENT  OF  DONALD  S.  FREDRICKSON.  M.D..  DIRECTOR. 
NATIONAL  LNSTITUTES  OF  HEALTH,  PUBLIC  HEALTH  SERV- 
ICE,  DEPARTMENT  OF  HEALTH.  EDUCATION,  AND  WELFARE. 
ACCOMPANIED  BY  JOSEPH  F.  FRAUMENI.  JR..  M.D..  CHIEF. 
EPIDEMIOLOGY  BRANCH.  NATIONAL  CANCER  INSTITUTE. 
AND  EARL  F.  POLL^^CK.  PH.  D..  CHIEF.  BIOMETRY  BR.ANCH 

Dr.  Fredrickson.  It  is  a  pleasure  to  appear  before  the  subcom- 
mittee. I  think  you  have  picked  a  very  perple-xing  and  extremely 
important  public  health  issue  for  discussion  this  morning.  That  is 
the  disparity  which  exists  between  the  black  and  white  populations 
of  this  country  with  respect  to  cancer  incidence  and  is  even  more 
striking  with  regard  to  cancer  mortality. 

In  comparing  statistics,  several  aspects  are  noteworthy.  Overall, 
cancer  among  black  males  is  higher  than  for  any  other  race  or  sex 
group.  At  the  same  time,  black  females  have  less  cancer  than 
either  white  females  or  males.  However,  as  has  already  been 
stressed  today,  cancer  mortality  rates  in  both  sexes  are  greater 
among  blacks  than  among  white,  with  excessive  rates  starting  in 
1950  for  females  and  1956  for  males. 

Also  striking  is  the  comparison  of  survival  in  black  and  white 
cancer  patients.  On  the  average,  blacks  live  for  a  substantially 
shorter  period  than  whites  after  diagnosis  of  cancer  has  been  estab- 
•  lished.  . 

Willie  it  is  possible  to  make  a  few  generalisations  about  these 
data,  it  is  important  that  we  examine  the  figures  very  carefully. 
Not  only  do  the  cancers  at  different  sites  show  very  different 
patterns  between  blacks  and  whites,  but  there  are  also  some  impor- 
tant differences  between  males  and  females. 

It  is  generally  believed  that  the  differences  in  cancer  incidence 
and  death  rates  between  blacks  and  whites  are  due  largely  to 
environmental  and  socioeconomic  factors  rather  than  to  intrinsic 
differences  between  the  races,  although  there  are  some  Important 
exceptions.  For  example,  there  are  differences  in  the  pattern  of 
leukemia  among  black  and  white  children.  But  in  the  main,  I  think 
that  most  important  factors  responsible  for  these  differences  are 
not  genetic  but  environmental  or  socioeconomic. 

A  greater  percentage  of  blacks  than  whites  live  in  urban  areas. 
The  incidence  and  mortality  rates  for  all  forms  of  cancer,  regard- 
less of  race,  are  higher  in  crowded  industrialized  urban  areas  than 
they  are  in  the  rural  sections  of  the  country. 

Other  risk  factors  for  cancer  which  have  to  be  considered  are 
cigarette  smoking,  alcohol  use  and  abuse,  diet  and  e.xposure  to 
occupational  and  environmental  carcinogeixS.  On  the  whole,  but  not 
necessarily  in  every  instance,  these  risk  factors  are  suggested  to  be 
more  important  and  more  prevalent  among  the  black  population. 

A  major  reason  for  the  difference  in  mortality  rates  between 
blacks  and  whites  is  attributed  to  the  stage  at  which  cancer  is 
detected.^  For  e.xample,  less  affluent  socioeconomic  groups  tend  to 
use  medical  services  mainly  in  acute  situations  rather  than  for 
routine  medical  care.  This  diminishes  the  likelihood  that  cancer 
will  be  detected  while  it  is  still  localized. 

Among  other  factors  to  consider,  one  may  note  that  mortality 
rates  can  be  influenced  by  concomitant  illness.  Overall,  if  one 
population  group  is  less  healthy  than  another,  the  less  healthy 
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may  respond  to  a  ^ven  disease  less  successfully.  However,  even 
when  quality  of  medical  care  and  stage  at  which  cancer  is  diag- 
nosed are  taken  into  account,  survival  for  blacks  is  still  poorer 
than  for  whites. 

The  observation  of  higher  mortality  in  blacks  is  not  restricted 
merely  to  cancers.  If  one  looks  at  other  major  diseases,  one  finds 
that  mortality  rates  are  generally  higher  for  blacks  than  for 
whites.  Many  of  the  same  socioeconomic  and  environmental  factors 
that  contribute  to  the  mortality  rates  for  cancer,  such  as  stress  and 
diet,  contribute  to  other  major  diseases  as  well.  Mortality  from  all 
major  cardiovascular  diseases  is  30  percent  higher  for  blacks  than 
whites.  Proportionately  more  blacks — 22.2  percent—than  whites — 
15  percent — currently  have  hypertension,  a  major  risk  factor  for 
heart  disease.  This  pattern  was  evident  for  each  age  group  e.^cept 
for  those  aged  IT  to  24  years.  The  incidence  rate  for  diabetes  is  also 
significantly  higher  for  black  females  than  for  whites  of  both  sexes 
and  the  mortality  ratio  for  diabetes  is  more  than  twice  as  high  for 
blacks  as  it  is  for  whites. 

Let  us  turn  now  to  incidence  rates  for  certain  specific  cancers.  In 
general,  the  most  common  cancers  among  U.S.  blacks  are  prevalent 
also  in  U.S.  whites  but  are  relatively  uncommon  in  black  popula- 
tions of  Africa,  suggesting  the  importance  of  environmental  factors. 
Gslon  cancer,  for  example,  is  rare  in  Africa.  In  the  United  States 
the  incidence,  while  higher  in  whites  than  blacks,  is  rising  rapidly 
in  blacks.  This  may  be  attributed  in  part  to  an  increase  in  the  ratio 
of  fat  to  fiber  in  the  diet  of  black  people  as  they  become  more 
urban  and  affluent.  The  incidence  of  cancers  of  the  lung  and 
larynx  are  higher  in  U.S.  blacks  than  whites,  while  the  occurrence 
of  these  cancers  is  very  low  in  Africa.  The  differences  between 
continents  are  attributed  primarily  to  cigarette  smoking  and  occu- 
pational exposure. 

Pancreatic  cancer  is  also  smoking  related  and  occurs  more  often 
in  blacks  than  in  whites.  It  is  suspected  that  occupational  exposure 
and  dietary  factors  may  also  play  some  role.  The  incidence  of 
esophageal  cancer  is  much  more  common  in  blacks,  particularly 
black  males.  This  is  a  disease  which  appears  to  be  related  both  to 
smoking  and  excessive  alcohol  consumption.  That  is,  smokers  who 
also  drmk  heavily  are  far  more  prone  to  cancer  of  the  esophagus 
than  those  who  do  not.  The  incidence  rate  for  cancer  of  the  pros- 
tate is  also  higher  in  blacks  than  in  whites  but  we  do  not  know 
why  that  is  so.  When  a  Howard  University  study  compared  black 
men  in  the  District  of  Columbia  with  those  in  Nigeria,  it  was  found 
that  the  risk  of  occult  or  in  situ  type  of  prostate  cancer  is  just 
about  the  same  in  both  populations.  However,  clinical  or  invasive 
prostate  cancer  is  far  more  common  in  the  District  of  Columbia 
than  in  Africa,  suggesting  the  activity  of  environmental  factors 
that  may  promote  the  growth  of  this  cancer. 

As  I  mentioned  previously,  there  are  differences  in  cancer  inci- 
dence for  which  no  direct  environmental  link  has  been  established. 
For  example,  in  black  women  the  incidence  rates  for  cancers  of  the 
esophagus,  stomach,  and  pancreas,  as  in  black  males,  are  higher 
than  they  are  in  whites.  Cancer  of  the  cervix  is  also  more  common 
in  blacks  than  in  whites  but  is  decreasing  rapidly.  The  prevalence 
of  cancers  of  the  breast,  uterine  corpus,  and  ovaries  remain  lower 
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in  biack  females  than  in  white  females.  Because  breast  cancer  and 
uterine  cancer  form  a  large  fracticr*  of  cancer  in  females,  it  is  thus 
possible  to  explain  why  the  overall  incidence  of  cancer  is  6  percent 
lower  in  black  women  than  it  is  in  white  women. 

There  are  a  few  types  of  cancer  that  are  very  rare  in  blacks 
compared  to  whites,  for  example,  testicular  cancer  and  Ewing's 
sarcoma  of  the  bone.  In  addition,  the  peak  of  acute  lymphocytic 
leukemia  which  occurs  in  white  children  at  ages  3  to  4  is  a  phe- 
nomenon not  seen  in  black  children.  The  incidence  of  skin  cancer, 
particularly  malignant  melanoma,  is  also  many  times  lower  in 
blacks  than  it  is  in  whites.  On  the  other  hand,  multiple  myeloma 
occurs  more  frequently  in  blacks  and  at  an  earlier  age  than  in 
whites. 

An  analysis  of  the  incidence  data  from  the  third  national  cancer 
survey,  1969-Tl,  was  carried  out  in  an  attempt  to  determine  the 
differences  in  cancer  incidence  between  black  and  white  popula- 
tions. When  an  adjustment  for  income  and  education  was  made, 
the  excess  risk  of  lung  cancer  among  black  males  disappeared  and 
the  relative  risks  for  cancer  of  the  cervix  and  for  cancer  of  the 
esophagus  for  both  males  and  females  were  reduced  considerably. 
For  some  other  sites,  such  as  prostate  cancer  and  multiple  mye- 
loma, the  adjustment  had  little  effect,  suggesting  that  the  excess 
risk  of  certain  cancers  among  blacks  cannot  be  explained  by  differ- 
ences in  socioeconomic  status. 

How  much  of  this  racial  disparity  might  be  accounted  for  in  the 
quality  of  medical  care  available  to  blacks  or  to  whites?  While  this 
factor  cannot  easily  explain  the  excess  incidence  of  cancer  in 
blacks,  it  is  believed  to  contribute  to  the  poorer  survival  and  higher 
mortality  rates. 

In  summary,  studies  have  shown  that  there  are  overall  differ- 
ences both  in  incidence  and  mortality  rates  between  blacks  and 
whites.  In  general,  cancer  mortality  rates  are  higher  for  blacks 
than  for  whites.  Links  have  been  established  or  are  strongly  impli- 
cated between  high  rates  of  cancer  and  urban  living,  certain  occu- 
pational hazards,  smoking  and  alcohol  consumption,  socioeconomic 
status  and  years  of  education.  Some  of  these  links  may  explain  the 
cancer  incidence  differences  between  black  and  white  populations. 
However,  there  are  a  small  number  of  cancers  for  which  none  of 
these  associations  exist  and  which  one  can  only  attribute  to  genetic 
factors.  These  would  include  cancers  that  are  prevalent  only  in 
.whites  or  in  blacks  or  where  the  nattiral  history  of  the  disease  is- 
very  different  between  blacks  and  whites. 

I  shall  anticipate  your  question,  Mr.  Chairman,  as  to  what  the 
National  Institutes  of  Health  is  doing  to  elucidate  the  differences 
in  cancer  incidence  and  mortality  rates  between  the  black  and 
white  populations  and  what  we  are  doing  to  educate  the  black 
population  in  how  it  may  reduce  its  preferential  risk  from  many 
forms  ojF  cancer.  The  National  Cancer  Institute  is  engaged  in  efforts 
to  distribute  informational  and  educational  materials  to  minorities. 
This  is  done  in  cooperation  with  organizations  which  serve  minor- 
ity populations.  The  Office  of  Cancer  Communications  has  soecifi- 
caily  worked  with  groups  which  serve  the  black  population,  includ- 
ing the  National  Association  of  Community  Health  Centers,  the 
National  Medical  Association  and  the  National  Black  Network. 
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These  efforts  have  inciuded  the  publication  of  a  handbook  to  aid 
Cancer  Information  Services,  as  well  as  other  NCI  publications 
provided  free  to  community  health  centers  and  affiliated  organiza- 
tions. NCI  has  developed  a  series  of  public  health  service  ads 
targeted  at  black  audiences  through  newsletters  and  other  media, 
placed  stories  on  cancer  among  blacks  in  Ebony  and  The  Black 
Collegian  and  produced  a  special  publication,  "What  Black  Ameri- 
cans should  Know  About  Cancer." 

In  addition,  Mr.  Chairman,  we  are  conducting  and  supporting 
ongoing  epidemiological  studies  around  the  country  relating  to  the 
black  population.  NCI  is  presently  collaborating  with  medical 
schools  and  hospitals  to  study  cancer  of  the  esophagus  among 
blacks  in  the  District  of  Columbia  to  try  to  learn  why  the  rates  of 
this  form  of  cancer  are  higher  there  than  in  other  urban  areas. 
There  are  also  studies  now  underway  in  Los  Angeles  looking  at 
both  esophageal  and  prostatic  cancers  and  another  in  New  Orleans 
investigating  lung,  pancreas  and  stomach  cancers. 

I  should  point  out  that  the  early  epidemiology  work  elucidating 
the  differences  in  black  and  white  populations  was  conducted  or 
sponsored  by  the  National  Cancer  Institute.  In  fact,  NCI  has  con- 
ducted one  of  the  most  extensive  epidemiological  surveys  of  the 
distribution  of  cancer  by  race  in  the  United  States  that  has  ever 
been  done  and  has  published  a  volume  of  cancer  maps  to  help 
stimulate  further  work. 

In  addition  to  our  education  and  information  programs  and  epi- 
demiological studies,  what  else  can  be  done?  Clearly,  Mr.  Chair- 
man, more  needs  to  be  done.  We  believe  that  as  our  research  and 
training  programs  expand,  the  increased  opportunities  for  minor- 
ities and  blacks  will  make  also  an  important  difference  in  the 
amount  and  type  of  information  that  we  are  likely  to  obtain  con- 
cerning these  chfferences  between  the  races.  I  think  that  here  we 
have  an  example  of  why  it  is  extremely  important  that  we  main- 
tain an  increased  effort  to  draw  more  blacks  and  other  minorities 
into  the  mainstream  of  current  research.  For  problems  like  these, 
these  serious  epidemiological  differences  between  people  will  not  be 
given  attention  except  when  people  of  those  ethnic  groups  them- 
selves are  involved  and  have  a  major  role  in  designing  and  carry- 
ing out  such  a  program. 

That  concludes  my  testimony,  Mr.  Chairman,  I  will  be  happy  to 
answer  any  further  questions  that  you  may  have. 

Mr.  Waxman.  Thank  you  very  much. 

Mr.  Lelaj^d.  I  appreciate  your  testimony  and  I  would  like  to  ask 
you  this:  I  am  curious  about  the  problem  or  the  difference  between 
black  women  and  black  men  and  the  incidence  of  cancer.  That  is 
among  them.  Can  you  answer  that  question? 

Dr.  Fredrickson.  Why  black  women  have  less  cancer  than  white 
men? 

Mr.  Leland.  Why  they  have  less  cancer  than  black  men. 

Dr.  Fredrickson.  Than  black  men?  Well,  we  are  not  entirely 
certain  why  this  is  true,  Mr.  Leland.  If  we  leave  out  the  cancers 
that  are  exclusively  female  or  practically  so,  such  as  breast,  the 
body  of  the  uterus  and  ovary,  let  us  look  at  some  differences  in  the 
incidence  rates  between  black  women  and  black  men. 


VETERANS'  CLAIMS  FOR  DISABILITIES  EOM 
NUCLEAR  WEAPONS  TESTING 


HEARING 

BBTOBX  THB 

COMMITTEE  ON  YETEEANS'  AFFAIES 
UNITED  STATES  SENATE 

NINETY-SIXTH  CONGRESS 

FIHST  SESSION 


WHDNBSDAT,  JUNE  20,  19T8 


Printed  for  the  use  of  the  Committee  on  Veterans'  Affairs 


U.S.  OOVEBNMKNT  PRIMTINO  OPFICE 
WASHINGTON  :  1»79 


Published  in  Research  on  Health 
Effects  of  Radiation,  Volume  1. 
Part  B,  Sept.  1980,  MIH  Pub.  No. 
81-2196,  pp.  1522-1526. 


I 


[1506] 


CXJMMriTEE  ON  VEIERANS*  AFFAIRS 
ALAN  CRANSTON,  Califomw,  Chairman 


HERMAN  E.  TALMAOGE.  Georgu 
JENNINGS  RANDOLPH.  Wert  Virgmia 
RICHARD  (DICX)  STONE,  Florida 
JOHN  A.  DURKIN.  New  Hamiahin 
SPARK  M.  MATSUNAGA.  Hawmii 


ALAN  K.  SIMPSON,  Wyoming 
STROM  THURMOND,  South  CaroliiM 
ROBERT  T.  STAFFORD,  Vermont 
GORDON  J.  HUMPHREY.  New  Hompehira 


(ID 


[1507] 


CONTENTS 


Opening  statement  of  Hon.  Alan  Cranston,  chairman  of  the  Committee  on 

Veterans'  Affairs  ..„„..„.„,....„„„_„..o™.™„.........„....„.............„.„..„..„.„.....,„.„.......  1 


A  ^nei  eoHsistiBg  oft  O.  T.  Weeks,  Jr.,  member,  board  of  dirartors, 
Nataonai  A^ocmtion  of  Atomic  Veterans;  Ronald  G.  Bakal,  attorney  at 
law,  Beverly  HijJ&,  Calif,;  and  Alice  P  Broudy,  Laguna  Niguel.  Calif ......  6 

A  paneJ  consisting  of:  Vice  Adm.  Robert  K  Monroe,  Director  of  the  Oefesse 
Nuclear  Agency;  Duane  C.  Sewell,  Assistant  Secretary  for  Defense 
Programs.  £)epartment  of  Energy,  accompanied  by  Wilbur  Strauser, 
Office  of  Classification;  Dr.  James  L.  Liverman,  Deputy  Assistant  Secre* 
tary  for  Environment;  Mahlon  E.  Gates,  manager,  Nevada  Operations 
Office;  Lt  Col.  Darwin  Way,  US.  Army;  Lt  CoL  Paul  Fallon,  U.S.  Air 

Force;  and  Rosemary  Harris,  General  Counsel   16 

Guy  H.  McMichael  m,  general  counsel.  Veterans'  Administration,  accom- 
panied by  J.  C.  Peckaraky,  Director,  Compensation  and  Pension  Service, 
Department  of  Veterans'  Benefits;  Dr.  Lawrence  Hobeon,  Deputy  Assist- 
ant Chief  Medical  Director  for  Research  and  Development;  and  Henry 

Hight,  Vice  Chairman,  Board  of  Veterans'  Appeals   155 

A  panel  of  representatives  of  veterans'  organizations:  Charles  E.  Joeckel  of 
the  Disabled  American  Veterans,  accompanied  by  Robert  Jordan,  field 
service  officer  of  Los  Angeles;  Mylio  S.  Kraja  of  the  American  Legion, 
accompanied  by  Val  Ukezu,  field  service  ofncer  of  D^  Moines;  and  Al 
Poteet  of  the  Veterans  of  Foreign  Wars,  accompanied  by  Fred  Mullen, 

appeals  consultant  for  the  VFW  ..................    215 

Donald  A.  Gon3^  former  chairman.  Work  Group  on  Care  and  Benefits  of 
the  Federal  Interagen<^  Task  Force  on  the  Health  Effects  of  loniziag 
Radiation  and  Deputy  Aissistant  General  Counsel,  Department  of  Health, 
Education,  and  Welfare,  accompanied  by  K.  S.  Reagan,  Office  of  the 

General  Counsel,  Department  of  Health,  Education,  and  Welfare   249 

A  panel  consisting  of:  Dr.  TinnnM  S  Fpgderickaon.  Director,  National  • 
Institutes  of  Health;  Dr.  Clark  Heath,  Jr.,  Director,  Chronic  Diseases 
Division,  Bureau  of  Epidemiology,  Center  for  Disease  Control,  Atlanta, 
Ga.,  accompanied  by  Dr.  Glyn  Caldwell,  Chief,  Cancer  Branch;  and 
Seymour  Jablon,  Staff  Director,  Medical  Follow-up  Agency,  National  ^ 

Ai^emy  of  Sciences,  National  Research  Coundl,  Washington,  D.C   269 

Robert  F.  Gary,  attorney  at  law,  Philadelphia,  Pa   295 

Written  statement  of— 

Vice  Adm.  R.  R.  Monroe,  U.S.  Navy,  Director,  Defense  Nuclear  Agency  ....  124 

Duane  C.  Seweil.  Assistant  Secretary  for  Defense  Programs,  U.S.  DOE   143 

Charles  E.  Joeckel,  Jr.,  assistant  national  legislative  director.  Disabled 

American  Veterans   231 

Al  Poteet,  assistant  director.  National  Legislative  Service,  Veterans  of 

Foreign  Wars  of  the  United  States   242 

Donald  A.  Gonya,  Deputy  Assistant  General  Counsel,  Department  of 

Health,  Education,  and  Welfare   257 

I>)nald  S.  Fredrickson,  M.D.,  director.  National  Institutes  of  Health   277 

Clark  W.  Heath,  Jr.,  M.D.,  Director,  Chronic  Diseases  Division,  Bureau  of 

Epidemiology,  Center  for  Disease  Control  _   281 

Sejrmour  Jablon,  National  Academy  of  Sciences   291 

Questions  and  answers — 

Response  to  written  questions  submitted  by  Hon.  Alan  Cranston,  chairman 
of  the  Committee  on  Veterans'  Affairs,  ^m: 

Department  of  Defense  _   153 

Veterans'  Administration  „   178 

Disabled  American  Veterans    190,  240 

The  American  Legion   „   247,  248 

(BD 


[1508] 


TESTIMONY  OF  A  PANEL  CONSISTING  OF:  DR  DONALD  S. 
FREDERICKSON,  DIRECTOR,  NATIONAL  INSTITUTES  OF 
HEALTH;  DR  CLARK  HEATH,  JR.,  DIRECTOR,  CHRONIC  DIS- 
EASES DIVISION,  BUREAU  OF  EPIDEMIOLOGY,  CENTER  FOR 
DISEASE  CONTROL,  ATLANTA,  GA.,  ACCOMPANIED  BY  DR. 
GLYN  CALDWELL,  CHIEF,  CANCER  BRANCH;  AND  SEYMOUR 
JABLON,  STAFF  DIRECTOR,  MEDICAL  FOLLOW-UP  AGENCY, 
NATIONAL  ACADEMY  OF  SCIENCES,  NATIONAL  RESEARCH 
COUNCIL,  WASHINGTON,  D.C. 

Dr.  Fredrickson.  Mr.  Chairman,  I  am  Dr.  Fredrickson.  I  have  a 
statement  of  approximately  four  pages  and  I  shall  abbreviate  that 
in  the  interest  of  time,  if  you  would  like. 

Senator  Simpson.  Thank  you  very  much. 

Dr.  Fredrickson.  I  am  here  representing  the  National  Institutes 
of  Health  and  as  such,  I  presume  I  am  one  of  those  asked  to 
comment  on  the  human  health  effects  of  ionizing  radiation,  more 
particularly  on  its  causation  of  cancer. 

I  must  say,  Mr.  Chairman,  that  to  the  extent  that  current  com- 
pensation systems  and  traditional  tort  law  are  always  tied  to  trying 
to  trace  injury  to  a  demonstrable  cause,  modem  medical  science 
cannot  be  as  helpful  as  it  would  like  to  all  of  the  people  who  have 
an  interest  in  this  hearing  today. 

There  is  no  question  but  that  radiation  can  cause  cancer.  We 
know  that  from  studies  of  individuals  exposed  to  high  levels  of 
radiation.  We  believe  this  to  be  true  for  low  levels  of  radiation  as 
well  as  has  been  reiterated  today.  The  general  belief  is  that  there 
can  be  no  threshold  of  safety  for  any  exposure  to  ionizing  radiation. 
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Prepares  Statement  by  Donald  S.  Fredrickson,  M.D.,  Director,  National 

iNBTTTUTKi  Of  HEALTH 
HEALTH  EfTECTS  OF  LOW-LEVEL  IONIZING  RADIATION 

!!r.  Chairman  and  Members  of  cbe  CeaalccM: 

This  aornlng  you  have  ssked  ehac  I  conBeBC  jencrally  oa  zha  hiosao 
hceleh  effeees  ot  Isalziag  Fzdlseioe,  asre  p£reieul«rly  on  les  csiisaEloa 
of  eaeees,  sad  aose  speei£ie«ii.y  oa  ehe  relaeisasblp  baevces  exposure  to 
radiaeloe  durlaf  Che  eesetag  of  aueXe«r  weafoas  a&d  che  subsequeac 
deveiopaeac  of  caacer. 

to  Che  excenc,  Mr.  Chalrmaa,  Chat  curreac  coapeasaeloa  systems  aad 
core  law  are  based  oa  lajury  always  being  tied  co  a  demoascrable  cause, 
aodera  oedical  scleace  caaaoc  be  nearly  as  helpful  as  ic  would  like  co 
be  CO  Che  parties  involved  in  chis  morning's  debace. 

Cancer  is  a  group  of  diseases  having  complex  and  mulciple  causes, 
exposure  co  radiacloa  being  only  oae  of  cbem.    Ac  preaenc  we  can  assign 
a  specific  or  nearly  unique  cause  co  oaly  oae  or  cwo  rase  kinds  of  caacer. 
The  vase  oi^er  of  canearso-whlch  aceeuae  for  16  pereeae  of  deaths  in 
chis  country— are  of  multiple  and  uaually  uadeterained  cause. 

la  many  other  kinds  of  disease  or  injury,  specific  signs  or  cesc 
results  point  to  specific  cause  during  life,  or  revealing  traces  after 
death  make  possible  certain  assignment  of  cause.    Most  causes  of  cancer, 
however,  show  no  such  cooperation;  Che  lesions  are  the  same  when  due  co 
one  cause  or  another  aad  bear  no  witness  to  their  specific  origin. 

Moreover,  the  chain  of  events  which  result  in  the  iaductioo  aad 
developmant  of  cancer  often  begins  two  or  three  decades  earlier  than  the 
appearance  of  the  disease.    People  are  exposed  to  multiple  carcinogens 
and  co-car einogens  throughout  chelr  lives.    Soee  of  these  will  direccly 
cause  Che  initial  damage  co  che  genes  that  may  be  Che  first  event  in  the 
cancer.    Others  may  have  to  undergo  transformation  in  che  body  by  other 
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cfa«ilcal  rMctlosa  or  b«  iafXuanccd  by  ecrtaiji  promoears  b«£or«  ch« 
daoag*  la  don*  co  cell  concrol  nacKinlmn.    Th«  Individual's  ablXlcy  eo 
r«p«lr  this  daug*  or  lacer  co  rejecc  or  control  oallgnanc  cell  grovth 
vlXl  d«t*rain«  r«laclv«  suacapclbllley  co  davclopmane  of  cancer.  S«v*ral 
caccinoganlc  lafluascaa  may  b*  auch  nor*  9«rlous  chaa  any  on*  aloa* 
Sffloklag,  for  ajcaapla,  sreacly  aggravacaa  ch*  ability  of  aabascos  co  caua* 
lung  cancer. 

Radiation  can  cause  cancer.    V«  know  chla  fron  follovlng  populaclona 
exposed  co  high  levels  of  radiation  or  cxperlaental  animals.    Exposure  co 
radiation  may  be  Che  aiost  laportant  event  In  the  induction  of  cancer  In 
a  relatively  few  individuals.    It  nay  contribute,  along  vlth  other 
carcinogens  or  co-carelnogens,  to  a  large  fraction  of  cancers.  Exposure 
CO  radiation  Increases  che  rlslc  for  all  cypes  of  cancer.    Cancers  in  a  few 
sices  appear  to  be  significantly  oore  prone  eo  develop  after  radiation 
than  cancers  at  other  sites. 

&a  I  have  indicated  earlier,  we  are  presently  unable  to  determine 
precisely  the  net  contribution  of  each  of  sany  carcinogenic  stiouli  co 
which  a  given  cancer  patient  has  been  exposed.    The  best  chat  ve  can  do 
Is  eo  attempt  an  assessocnt  of  che  probabllicy  chat  radiation  aay  have 
Increased  chat  individual's  chances  of  getting  cancer.    Several  things 
are  helpful  here.    The  history  of  exposure,  including  che  kind  of  radiaclon 
and  eh*  dose  oust  be  considered.    The  clme  of  che  onset  of  che  disease  in 
relationship  co  che  exposure  co  radiation  Is  also  sooetlaes  helpful.  And, 
It  is  necessary  co  learn  all  possible  abouc  che  exposure  of  chac  person 
CO  other  known  carcinogens. 
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la  a  given  pacicnc  vleh  caae*r,  ch«n,  Mr.  ai«muut,  any  uauaual 
ixposur*  CO  r«dlaclon  oust  conpcce  vlch  aay  aumb«r  of  eoniounding  vaclablcs 
as  ch«  eaus*  of  ch«  dlaeaa*.    We  also  knov  cliac  every  person  la  ehe  world 
is  eonataneiy  exposed  co  oacural  background  radiation  from  a  variecy  of 
sources.    Many  will  receive  further  exposure  froa  nedieal  and  dencal  x-rays. 
Tbese  cvo  sourees  «se  eseimaeed  to  aeseuae  for  frse  2  go  10  percene  of  all 
csaeers  is  ehe  Ssleed  Seaees.    la  cosperlsoa,  th*  National  Cancer  Inseieuce 
eseiaaees  ehae  abeue  25  pereeae  of  eaaeer  Is  related  co  cigarette  smolcing. 

To  be  sure.  Mr.  Chairman,  our  difficulties  in  estimating  Che 
probability  of  radiation  contributing  Co  an  increased  risk  of  cancer  is 
compounded  by  several  remaining  problems:    the  uncertainties  regarding 
the  extrapolation  of  high  dose  radiation  exposure  co  cancer  risk  ac  low 
doses,  poor  or  Incomplece  records  concerning  the  conditions  surrounding 
radiation  exposure, and  a  lack  of  data  concerning  exposure  co  other  agents 
over  Che  previous  decades  which  say  have  contributed  co  cancer. 

la  coaclusisev  coneiaulag  research  will  undoubtedly  Improve  our 
ability  so  determine  accurately  ehe  hifflan  health  risks  af  exposure  co 
differeas  types  of  ionizing  radiation  at  varying  dose  rates.    An  inter~ 
agency  radiation  research  comittee,  which  I  chair,  has  embarked  on  an 
attenpt  co  develop  a  better  Federal  research  strategy  concerning  this 
important  problem. 

Other  aspects  of  the  problem  of  iaprovlag  comprehensive  record- 
keeping and  establishing  the  medical  records  of  each  individual  have  been 
subjecc  CO  study  and  recoamendations  by  the  recenc  Interagency  Task  Force 
on  Radiation.    However,  I  must  emphasize,  Mr.  Chairman,  chat  even  as  we 
acquire  aore  precise  knowledge  about  Che  role  of  radiation  in  cancer 
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induction  ^nd  obtain  «,r.  .ccurace  an4  compiet.  r.cord.  of  exposure  to 
radiation  and  oth«r  carcinogen,.  It  =ay  «v„  be  po„ible  co  a„lgn  to 
each  =a«  of  cancer  the  degree  co  ^ut  radiation  contributed  co  ita 


causa. 


That  concludes  ^  remarks.  Chalraan.  I  -^i  be  happy  co  cry  co 
answer  any  questions  »ou  aay  have. 
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OPENING  REMARKS 
by 

Donald  S.  Fredrickson,  M.D.- 

I  am  particularly  pleased  to  be  here  this  evening  at  this 
International  Workshop  on  Slow  Virus  Infections  of  the  nervous 
system.     As  you  know,  much  of  the  seminal  work  in  slow  virus 
research  has  been  done  by  our  own  NIH  scientists,  and  this 
workshop,   together  with  the  formal  opening  of  our  new  laboratory 
in  Frederick,  Maryland,  marks  an  exciting  sequel  to  the  award, 
two  years  ago,  of  the  Nobel  Prize  to  Dr.  Carleton  Gajdusek  for 
his  work  in  this  field. 

It  is  very  fitting  that  we  are  here  at  the  Department  of 
State,  because  of  the  particularly  international  character  of 
this  research.     In  fact,   slow  virus  research  is  a  prim.e  example 
of  the  importance  of  worldwide  collaboration  in  science.     The  work 
on  such  disease  in  man  began  with  the  discovery  of  kuru  in  New 
Cuinea;  but  that  work  made  use  of  much  pioneering  research  on 
similar    infections  in  animals,   carried  out  in  several  countries 
by  a  number  of  scientists--many  of  whom  we  have  as  our  guests 
this  evening. 

No  one  can  do  justice  to  an  occasion  like  this,  and  the 
simple  fact  of  Gajdusek  and  Gibbs'  demonstration  that  some  forms 

1/     Delivered  at  the  International  Workshop  on  Slow  Virus  Infections, 
Diplomatic  Suite,  Deoartment  of  State,  Washington,  D.C.,  on 
July  31,  1979 

2/     Director,  National  Institutes  of  Health,  Bethesda,  Maryland 


12 

2 


of  pre-senile  and  senile  dementia  are  slow  infections  caused 
by  viruses,   speaks  for  itself. 

The  potential  of  this  work  is  enormous.     We  are  confident 
of  identifying,  within  the  next  few  years,  the  causes  of  a  whole 
spectrum  of  chronic  degenerative  neurologic  disorders--including 
multiple  sclerosis,  amyotrophic  lateral  sclerosis,  Alzheimer's 
disease,   and  the  other  dementias.     There  may  well  be  the  possibility 
of  delaying  the  onset  of  early  aging  in  man. 

We  expect  that  it  will  not  be  too  long  before  there  can  be 
another  International  Workshop  on  Slow  Virus  Infections .     We  hope 
very  much  that  all  of  you  can  be  V7ith  us  then. 
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REMARKS 

2/ 

Donald  S.   Fredrickson,  M. D.  — 

DR.  FREDRICKSON:     Thank  you,  Mr.   Chairman.     I  wanted  to  make 
myself  available  for  questions,  primarily,  but  since  I'm  here,  I 
will  have  the  foolishness  to  make  one  or  two  comments  relative  to 
what  little  of  the  hearings  I  have  heard  this  morning  and  particularly 
the  briefs  that  I  was  privileged  to  read  yesterday. 

I  realize  that  I  am  at  risk  of  being  boring  or  even  worse,  like 
Truman  would  have  been  if  he  had  to  come  himself  to  argue  Youngstown 
Sheet  and  Tube  vs.   Sawyer  in  1952  instead  of  sending  a  real  lawyer. 
The  first  is  one  that  I  sense  from  reading  the  briefs,  although  I 
think  that  it  is  not  as  strong  as  I  was  afraid  it  might  be,  having 
listened  to  the  comments  of  the  Board;   and  that  is  a  misapprehension 
that  we  are  interesting  in  trying  here  to  correct  concerns  that  many 
of  us  have  about  the  impact  of  the  Freedom  of  Information  Act  on 
scientists'   proprietary  rights  and  the  scientific  process  in  general. 
That  is  not  so.     We  are  concerned  with  only  seeking  some  discussion 
of  possible  relief  for  two  very  specific  instances,  that  of  the 
clinical  trial  and  the  epidemiologic  study. 

Clearly,  all  of  these  other  issues  are  not  subjects  that  we 
regard  as  appropriate  for  the  Board  to  necessarily  concern  themselves 
with  at  this  time.     A  great  deal  of  the  content  of  some  of  the  briefs 
that  I  read  were  directed  toward  these  other  issues  which  were  part 
of  the  introduction  to  the  NIH  position. 

V     Testimony  before  the  Secretary's  Ethics  Advisory  Board,  Friday, 
September  14,   1979,  Hubert  Humphrey  Building,   Room  800. 

2/     Director,  National  Institutes  of  Health,  Bethesda,  Maryland 
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But  I  must  say  that  I  still  regard  as  very  important  the 
question  of  protecting  the  rights  of  individuals  to  participate 
and  to  continue  to  participate  in  clinical  trials  after  they  have 
entered  them  under  the  appropriate  requirements  for  fully  informed 
and  knowledgeable  informed  consent,  and  who  agree  to  take  a 
considerable  risk  in  some  instances,  and  in  nearly  every  one, 
undergo  a  great  deal  of  inconvenience  to  participate.     This  very 
narrow  question  still  bothers  me,   and  I  regard  it  as  one  having  high 
ethical  content.     I  am  pleased  to  note  that  Dr.  Fried  in  his  brief 
believed  there  is  an  ethical  issue  here  for  the  Board  and  I  believe 
it,  as  well. 

The  question  I  would  deliberately  pose  is  in  that  very  narrov/ 
frame,  as  opposed  to  the  question  of  government  investment,  or  the 
loss  of  information  to  society  necessarily.     Do  not  those  who  have 
begun  to  participate  in  a  clinical  trial  have  a  right  to  continue 
without  disruption  or  perturbation  or  destruction  of  the  trial 
because  of  a  premature  release  of  a  very  specific  kind  of  data  — 
the  trend  data  —  in  ways  that  might  so  alter  the  behavior  of  the 
participants  that  the  premises  on  which  the  hypothesis  is  being 
tested  is  based  or  altered  such  as  to  make  the  trial  impossible  to 
continue? 

The  ethical  issue  that  lies  in  the  question  of  protecting 
similar  kinds  of  data  in  epidemiologic  studies  certainly  seems  to 
me  less  related  to  the  individuals  who  are  actually  the  source  of 
the  data.     Here  it  broadens  out  into  something  more  of  a  social/ 
political  question  as  to  how  much  right  does  society  have  to  know 
the  truth  or  the  reality  as  it  is  sought  in  such  a  trial  where,  agai 


premature  release  of  the  data  might  so  perturb  the  source  of 
information  that  that  reality  might  become  possible  to  learn. 

Nevertheless,  I  still  believe  after  reading  the  briefs  and 
hearing  the  discussion  this  morning  that  there  are  ethical  issues 
involved  in  the  application  of  the  Freedom  of  Information  Act  to 
these  two  specific  examples  of  scientific  experimentation,  issues 
about  which  we  had  expressed  earlier  to  the  Board  our  concern. 

CHAIRMAN  GAITHER:     Is  your  concern  a  broad  one  in  relating  to 
the  trials  that  must  end  because  of  the  premature  publicity,  or  are 
you  really  just  concerned  about  a  trial  which  is  the  only  real  hope 
of  getting  some  important  information? 

It  seems  to  me  you  have  implied  that  that's  really  your 
concern  in  the  past  but  you've  never  said  it.     And  it's  one  thing 
to  urge  a  change  in  the  Freedom  of  Information  Act  because  of  budgetary 
questions,  great  expenditure,   great  inconvenience;   it's  quite  another 
to  urge  that  change  because  you  are  disrupting  a  trial  that  provides 
the  only  real  hope  of  getting  some  meaningful  information  that  we 
need  if  we  are  really  to  inform  the  public. 

DR.   FREDRICKSON:     I  don't  believe,  Mr.   Chairman,  that  we  should* 
engage  in  clinical  investigation,  at  least  in  the  order  of  magnitude 
of  the  kind  of  trial  we're  talking  about,  unless  it  does  represent 
the  only  real  practical  way  of  getting  an  answer  to  an  important 
question,   a  question  that  has  significance  and  importance  to  the 
subjects  and,  perhaps,   to  others  like  them  who  are  not  participating. 

So  that  in  that  sense,   I  am  talking  about  the  process  that 
appears  to  be  the  only  way  to  get  an  answer,  one  that  is  of  sufficient 
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importance  to  ask  people,  through  an  informed  consent  process,  to 
participate  and  to  continue  to  participate  under  circumstances  that 
should  allow  us  to  derive  an  answer  to  the  hypothesis  under  test, 

I  think  something  Mr.  Halpem  said  merits  comment  here,  and    .  . 
that  is,  that  he's  quite  right.     One  can  manipulate  the  nature  of 
trials  so  that  the  beginning  may  be  clear  but  the  end  may  not,  I 
think  that  one  should  not  engage  in  a  major  clinical  investigation 
unless  it's  quite  clearly  agreed  that  there  is  an  end  and  that  that 
end  point  is  well  enough  defined  so  that  it  cannot  be  distorted  or 
indefinitely  protracted. 

Does  that  answer  your  question? 

CHAIRMAN  GAITHER:     In  part.     If  one  were  to  assume  that  your 
belief  in  terms  of  when  clinical  trials  should  be  conducted,  in 
fact,   reflects  reality  as  to  when  they  are,  in  fact,  conducted.  Is 
it  your  judgment  that  those  criteria  have  governed  at  least  Federal 
funding  of  clinical  trials  in  the  past? 

DR.  FREDRICKSON:     Well,  I  think  that  in  recent  years  they  have 
become  more  and  more  the  determining  factor.     These  trials  become 
more  and  more,  expensive,  more  difficult  to  do,  and  I  think  that,  while 
we  have  in  the  past  entered  upon  clinical  trials  that  were  insuffi- 
ciently designed,  we  have  now  learned  by  trial     and  error  —  and 
we  have  been  constrained  by  the  realities  of  marshalling  resources  —  . 
to  not  engage  in  a  major  trial  until,  yes,  they  are  the  only  means 
of  getting  an  important  answer  to  such  a  question, 

DR.   TOSTESON:     Just  to  press  on  that  a  little  further  to  make 
sure  that  we  understand  your  position;   Mr.  Halpem  raised  the  question 
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about  what  is  special  about  scientific  information  that  should  make 
it  deserving  of  different  treatment  under  the  law  than  other  kinds 
of  information. 

If  I  heard  you,  you  said  that  NIH  would  seek  exemption  for 
clinical  trials  and  for  epidemiologic  studies  involving  human  subjects 
in  which  the  disclosure  of  information  before  completion  of  the  study 
would  imperil  the  goals  of  the  study.     I'd  like  to  know  whether  that 
is  a  correct  understanding  of  your  position  of  the  restriction  in 
the  area  of  scientific  information  where  an  exemption  would  be 
justified,  and  I'd  also  like  to  know  whether  the  exemption  should  be 
such  as  to  permit  discussion  or  whether  it  should  be  absolute. 

What  concerns  me  here  is  that  I  can  well  imagine  some  instances 
in  which  you'd  want  to  interrupt  a  study  because  it  became    so  clear 
that  the  risk  was  enormous. 

DR.  FREDRICKSON:     Well,  the  answer  to  your  first  question  is, 
yes,  we  would  like  to  be  very  restrictive  in  seeking  any  kind  of 
protection  or  exemption  from  the  Freedom  of  Information  Act  for  the 
studies  of  the  kind  that  you  described.     I  think  that  it's  important 
that  we  place  into  the  record  the  fact  that  many  of  these  trials  are 
interrupted  prematurely,   and  they  are  deliberately  done  so  because 
it's  determined  that  either  there  will  be  no  meaningful  end  point 
achieved,  or  it  is  clear  that  we've  already  reached  the  end  long 
before  the  projected  time,  or  that  unforeseen  events  have  arisen 
that  place  the  subjects  in  hazard. 

So,  clearly,  that  opportunity,  that  necessity,  of  interrupting 
trials  prematurely  on  that  basis  would  still  remain. 
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MR.  LAZARUS:     Once  a  trial  is  completed,  do  you  have  any 
objection  at  all  to  making  the  information  available  to  the  public? 

DR.  FREDRICKSON:     No,  I  do  not.     I  would  like  to  qualify 
that,  however.     It  is  difficult  sometimes  to  know  when  a  trial  is 
completed.     I  don't  want  that  to  seem  paradoxical  after  what  I  have 
said  earlier.     But  it  may  take  a  long  time  for  a  definitive  analysis 
of  data  to  be  completed.     Clearly,  there  must  be  protection  built  in 
so  that  this  period  is  not  protracted  unduly.     Sometimes  it  is  diffi- 
cult to  determine  exactly  when  you  are  finished  with  all  the  data, 
but  basically,  I  have  no  great  trouble  with  making  sure  that  all 
these  data  become  availc±>le  at  an  appropriate  and  reasonably  early 
time  after  the  completion  of  a  study. 

MR.  LAZARUS :     You  are  looking  for  a  postponement  of  a 
disclosure,  rather  than  withholding  this  disclosure? 

DR.  FREDRICKSON;     Absolutely,  because  I  think  seeing  an 
absolute  proscription  on  a  disclosure  would  be  quite  the  antithesis 
of  what  we  are  really  seeking  to  do  and  to  protect  here.     I  should 
say,  to  round  out  my  discussion,  that  I  began  with  one  weakness  in 
the  NIH  position,  and  I  want  also  to  admit  the  second,  which  I  think 
is  very  important.     Reference  has  already  been  made  to  it  today.  A 
second  weakness  in  our  argument,  in  our  proposition,  is  the  fact 
that  we  do  not  have  concrete  evidence  or  have  not  yet  presented  to 
you  evidence  that  if  we  don't  get  the  relief  which  we  have  suggested 
we  should,  there  will  be  destruction  on  the  scale  that  we  have 
suggested. 
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And  I  think  this  is  a  very  important  point  the  Committee 
will  have  to  consider.     But  I  think  that  we  should  be  pressed, 
indeed,  to  try  to  present  as  many  arguments  as  we  can  to  back  up 
our  presumption  of  disaster. 

It's  interesting  that  all  the  Federal  agencies  that  conduct 
biomedical  research  which  meet  in  a  FCCSET  Health  and  Medicine 
Committee,  of  which  I  am  the  Chairman,  have  recently  discussed  this 
subject.     I  think  that  all  agencies,  without  exception,  have  expressed 
the  same  alarm  that  NIH  has  expressed.     And  yet,  none  of  them  have  any 
more  in  the  way  of  antidotes     or  proof  of  disaster  to  offer  than  do 
we . 

DR.  FOSTER:     One  question.  Dr.  Fredrickson. 

Completing  a  study,  how  does  that  impact  on  interim  reports 
that  may  be  built  into  the  research  design?     Up  front,  what  would 
be  the  position  of  releasing  interim  reports? 

DR.   FREDRICKSON:     Well,  I  think  the  release  of  interim  reports 
is  perfectly  appropriate.     We're  really  seeking,   again,  I  would 
emphasize,  to  protect  only  the  narrowest  kind  of  data  and  that  is 
trend  data  which  are  not  statistically  significant,   subject  to  mis- 
interpretation or  exploitation  in  v/ays  that  would  distort  the 
completion  of  the  study  as  normally  planned. 

Other  interim  reports  of  how  many  participants  there  are  or 
other  such  information  judged  either  to  be  not  in  a  category  I 
described  or  certainly  of  importance  to  the  subjects  who  are  par- 
ticipating should  not  be  protected  by  any  kind  of  exemption.  That 
is  not  the  purpose  of  this  at  all. 
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CHAIRMAN  GAITHER:     Father  McCormick, 

FATHER  MCCORMICK:     I'd  like  to  get  our  experts  confronting 
one  another.     Therefore,   let  me  ask  this  question.     What  is  your 
reaction  to  Mr.  Halpern's  statement  that  the  facts  against  the 
strong  presumption  are  not  there.     The  case  has  not  been  made  there 
for  an  exemption. 

DR.  FREDRICKSON:     It  depends,  Father  McCormick,  upon  how 
much  proof  you  want  or  how  much  evidence  you  require  to  come  to  some 
decision  about  whether  the  action  is  necessary  or  not.     Some  of  us 
have  a  premonition  that  all  of  the  ingredients  are  there  for  the 
losses  that  we  say  will  occur,  if  premature  information  is  mishandled 
in  relation  to  a  trial. 

I  believe  that  what  we  are  seeking  to  do  is  so  much  in  the 
interest  of  the  individuals  who  participate  in  these  trials,  and  who 
are  also  members  of  the  public.     The  stake  of  the  public  in  the 
appropriate  outcome  of  these  trials  is  such  that  I  would  act  without 
that  evidence,  because  I  cannot  see  that  it  in  itself  really  does 
represent  the  degree  of  harmful  intervention  in  the  status  of  the 
Freedom  of  Information  Act  that  others  see  it  to  be. 

It  is,  of  course,   for  that  reason  that  I  would  again  emphasize 
that,  although  it  is  difficult,  the  exemption,  as  we  see  it,  should 
be  a  very  narrow  one. 

CHAIRMAN  GAITHER:     Dr.  Henderson. 

DR.  HENDERSON:     I  wonder  if  I  might  ask  you  to  respond  to 
Mr.  Halpern's  hypothetical  case  that  he  raised  in  regard  to  the 
situation  of  St.   Elizabeth  Hospital,  and  he  is  representing  a  group 
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in  a  class  action  suit  participating  in  one  of  the  trials,  and  some 

of  them  were  experiencing  adverse  results.     I'm  not  sure  you  were 

here  when  he  presented  this.     His  statement  was,  as  I  recall  it, 

that  he  did  express  concern  that  if  this  exemption  were  granted, 

this  would  seriously  impact  any  action  that  might  be  taken  on  behalf 

of  the  patients.  I 

I  wonder  if  you  would  respond  to  that  in  terms  of  present 
protections  that  they  have,  irrespective  of  if  this  worked. 

DR.  FREDRICKSON:     I  didn't  hear  his  scenario  relative  to 
St.  Elizabeths,  but  if  the  question  is,  would  we  be  preventing 

i' 

patients  from  having  appropriate  attention  to  untoward  reactions  by 
seeking  this  prevention  of  disclosure  in  a  premature  way,  most 
certainly  I  should  think  not.     Because  these  studies  are  designed  to 
protect  the  individuals  and  to  provide  a  base  for  interpretation  of 
unforeseen  events.     That  is  the  job  of  the  Safety  and  Monitoring  Boards,! 
to  be  made  aware  of  untoward  reactions,  unanticipated  results,  and 
to  deal  with  them.     And  to  deal  with  them  as  the  patients'  adversary, 
and  not  as  an  agent  of  the  government  for  protecting  some  higher 
right  of  society. 

I  think  the  patient's  right  must  come  first.     And  that  is  the 
primary  reason  why  the  Safety  Boards  are  there. 

DR.  HENDERSON.     I  think  he  was  supposing  or  assuming  from  this 
that  the  patients  would  not  have  recources,  I  guess,  to  any  compensa- 
tion or  would  not  have  access  to  possible  knowledge  of  therapies 
they  would  have  received  or  might  have  received  under  the  trial. 

J 
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DR.  FREDRICKSON:     Oh,  I  think  that's  absolutely  untrue 
because  we  are  talking  about  prolonging  disclosure,  not  preventing 
it,  not  burying  for  any  unnecessary  time  after  the  end  of  the  trial 
any  of  the  relevant  facts  that  pertain  to  the  individuals  or  to  the 
scientific  experiment  in  its  entirety.     We  are  not  seeking  to  do 
that.     I  think  that  would  be  wrong. 

CHAIRMAN  GAITHER:     Mr.  Conway? 

MR.  CONT«JAY:     My  concern  goes  to  the  question  of  have  you 
exhausted  your  other  remedies  before  resorting  to  amending  the  Freedom 
of  Information  Act.     In  other  words,  have  these  two  problems  been 
taken  to  the  appropriate  authorizing  committees  of  the  Congress  that 
normally  deal  with  the  Center  for  Communicable  Diseases'  programs  and 
the  NIH  programs,   so  that  the  kind  of  cross-cutting  deliberation  could 
take  place  on  these  two  problem  areas  prior  to  an  effort  to  amend 
the  Freedom  of  Information  Act? 

DR.  FREDRICKSON:     We  have  not  discussed  these  issues,  in  any 
detail  at  all,  with  any  of  our  appropriations  or  authorizing  committees. 
They  are  not  the  committees  that  would  actually  have  jurisdiction 
over  changing  the  Freedom  of  information  Act. 

MR.   CONWAY:     I  know  that.     But  I  mean  a  more  careful  definition 
of  the  way  the  CDC  operates  with  respect  to  the  handling  of  information 
and  exploration  of  the  problems  and  a  more  careful  definition,  and 
maybe  even  statutory  action  on  the  part  of  Congress  could  be  formulated 
in  such  a  way  that  it  would  be  respected  within  the  framework  of  the 
Freedom  of  Information  Act.     That  is  an  approach  that  I  am  asking 
whether  there  has  been  any  thought  given  to  pursuing  it. 
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DR.  FREDRICKSON:     We  have  not  done  so  and  it  is  the  general 
perception  of  those  who  advise  us  about  changing  statutes  that 
this  probably  would  not  be  a  very  productive  approach,  to  step 
into  the  terrain  of  the  committees  that  are  responsible  for  this 
legislation.  .  >. 

I  think  it  should  be  said  that  what  Charles  Halpem  says  is 
true.     Since  1974  there's  been  a  lot  of  discussion  about  the  Freedom 
of  Information  Act.     I'm  unaware,  however,  that  at  any  time  this  has 
been  brought  before  the  Congress,   this  matter  of  the  very  narrow 
jeopardy  that  we  are  talking  about  here  and  I  feel  it  fairly  certain 
that  when  the  authors  of  that  Act  promulgated  it,  and  when  it  was 
discussed  by  the  Congress,  nobody  ever  thought  of  its  conceivable 
implication  on  this  aspect  of  biomedical  research. 

CHAIRM2iJ;J  GAITHER:     Mr.   Halpem,  you  had  a  question  you'd  like 

to  ask? 

PROF.  HALPERN:     I  have  one  I  think  is  particularly  important 
to  the  Committee  and  to  the  revision  of  my  paper,   and  that  is,  your 
characterization  of  the  data  that  you  would  like  to  see  shielded  by 
an  amendment.     The  characterization  in  the  Federal  Register  is  really 
quite  broad,   "Data  from  clinical  trials  and  observation  from 
epidemiological  studies." 

Did  I  understand  you  to  suggest  it  is  only  some  of  the  data 
drawn  from  those  studies  that  should  be  shielded  by  an  amendment  and 
not  all  the  data,  and  also,  that  it  was  only  major  trials?     I  thought 
you  made  a  distinction  between  major  trials  and  other  trials.     Am  I 
correct  about  that?     I  think  it  would  be  helpful  to  the  Committee  and 
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certainly  to  me  to  be  as  clear  as  possible  about  what  the  scope  of 
your  proposal  is. 

DR.  FREDRICKSON:     Yes,  in  answer  to  your  first  question,  it's 
very  clear  that  we  have  failed  to  provide  an  adequate  definition  of 
the  kinds  of  data  for  which  we  would  seek  some  protection  or  post- 
ponement of  disclosure.  All  information  from  clinical  trials,  major 
or  minor,  of  course,  we  would  not  wish  to  protect.     in  fact,  we  seek 
to  make  this  as  widely  known  to  the  public  as  we  can — that  is,  the 
number  of  participants,  the  questions  being  asked,  the  costs  and 
cities.     Everything  but  the  privacy  of  the  individuals  who  are 
actively  participating.     Only  those  data  which  bear  upon  the  continu- 
ous participation  of  those  who  are  in  the  study,  in  turn  depending 
upon  exactly  the  premises  that  one  wishes  to  test  and  which  variables 
one  is  trying  to  control,  are  the  subject  of  our  petition  here. 

PROF.  HALPERI^:     In  other  words,  the  mere  fact  that  disclosure 
of  some  data  might  mislead  the  public  would  not  be  a  justification 
for  withholding  the  data? 

DR.  FREDRICKSON:     That's  a  tricky  question. 

PROF.  HALPERN:     I  don't  mean  it  to  be. 

CHAIRMAN  GAITHER:     You  are  saying  not  that  factor  alone,  that 
factor  alone  is  not  enough. 

DR.  FREDRICKSON:     I  think  we  are  not  seeking  to  mislead  the 
public  in  any  way  in  trying  to  protect  the  status.     Is  that  what  you 
asked? 
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PROF.  HALPERN:     No.     Suppose  you  have  a  piece  of  information 
growing  out  of  a  clinical  trial.     Disclosure  of  that  data  could 
not  possibly  jeopardize  the  participation  of  the  experimental  subjects 
or  the  continuation  of  the  trial.     But  it  would  or  could  have  the 
effect  of  misleading  some  significant  elements  of  the  public.  Would 
you  like  an  exemption  that  would  under  those  circimistances  give  you 
discretion  to  withhold  that  piece  of  infojnnation? 

DR.  FREDRICKSON:     Let  me  answer  in  this  way,  that  I  believe 
we  would  only  be  interested  in  protecting  those  data  that  would 
mislead  that  portion  of  the  public  participating  in  the  trials, 
although  it  might  extend  beyond  that.     I  am  sure  it  would  in  many 
instances. 

I  cannot  imagine  immediately  information  that  would  mislead 
other  members  of  the  public  who  were  not  participants,  but  I  suppose 
it  is  possible.     I  should  have  to  think  about  your  question.   I  think 
it  doubtless  is  something  that  I  really  need  to  explore, 

PROF.  HALPERN:     I  really  don't  mean  it  as  a  trick  question, 
but  I  think  it  is  an  important  distinction. 

The  other  question  that  I  asked  was  whether  you  would  like  an 
exemption  that  applied  to  all  of  your  research  activities  or  only  to 
major  studies. 

DR.   FREDRICKSON:     Well,   there  we  fail  to  make  adequate  definition 
of  what  is  "major."     Many  clinical  trials,  so-called  first  phase, 
involve  only  a  few  people.     And  here  there  really  is  very  little  at 
issue.     It  is  primarily  for  the  major  trials  involving  a  larger  number 
of  people.     But,  again,  we  would  have  to  deal  with  some  specification 
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if  we  wanted  to  put  constraints  or  limits  on  the  size  of  the  study 
involved. 

DR.  TOSTESON:     It  seems  to  me  the  issue  of  discretion  is 
central.     What  I  have  in  mind  is  that  consider  a  situation  in  which 
the  results  at  an  interim  point  of  a  clinical  trial  raise  the  question 
of  whether  it  is  appropriate  for  the  control  subjects  to  continue  to 
participate. 

On  the  one  side,  one  could  argue  that  the  person  to  make  that 
decision  is  the  control  subject  properly  involved.     And  the  point  was 
made,  both  by  Professor  Casebeer  and  Professor  Halpern,  that  we  may 
not  wish  to  be  so  proscribed;   that  that  process  of  informed  consent 
is  not  something  that  stops.     There  is  always  an  obligation  to  consider 
v/hether  it  should  go  forward. 

On  the  other  side,  there  is  the  responsibility  of  the 
investigators,  supported  by  the  National  Institutes  of  Health,  to 
carry  through  the  study  in  such  a  way  as  to  get  the  most  reliable 
data  and  then  the  question  is,  who  is  to  decide. 

DR.  FREDRICKSON:     There  are  discretionary  issues  that  inevitably 
arise  in  this  kind  of  arrangement.     And  it  relates,  I  suppose,  to 
this  legal/ethical  question  of  "continuing  informed  consent,"  which 
appears  in  one  or  two  of  the  briefs  that  we  have  before  us.  There 
can  be  no  question  of  the  primacy  of  the  interests  of  the  subjects 
who  are  participating.     And  one  must  be  sure  to  build  into  the  data 
monitoring  systems  that  we  now  have,   and  into  the  process  of  informed 
consent,   sufficient  means  to  represent  the  interests  of  the  patients. 
I  don't  think  that  we  are  seeking  to  try  to  interfere  with  that 
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discretionary  judgment  in  what  we're  trying  to  do.     But  I  realize 
that  it  can  be  an  issue. 

DR.  TOSTESON:     It  seems  to  me  that  places  a  heavy  burden 
upon  the  NIH  to  frame  the  proposed  exemption  in  a  very  clear  way, 
so  that  this  Board  and  others  can  have  an  understanding  of  the 
implications. 

DR.  FREDRICKSON;     Yes,  I  think  that's  correct.     We  would  have 
to  accept  that  challenge. 

CHAIRMAN  GAITHER:     I  think  we  have  to  break.     I  think  it 
would  be  helpful,  particularly  for  those  lay  persons  on  this  Board, 
to  have  some  sense  in  whatever  way  you  can  get  it  before  us  of  what 
is  involved,  without  jeopardizing  the  principle  that  you  are  fighting 
for. 

I  would  hope  there  would  be  a  way,  hypothetically  perhaps, 
to  give  us  the  sense  of  the  kinds  of  clinical  trials  that  have  either 
been  conducted,  or  proposed  or  that  are  being  conducted,  and  the  kinds 
of  jeopardy  that  we  are  trying  to  protect  against  here. 

I  think,  certainly,  a  lot  of  us  —  and  I  think  our  witnesses 
this  morning  —  are  dealing  with  an  abstraction  that  is  hard  —  at 
least  for  us  lay  lawyers  —  to  understand.     And  we  very  much  appreciat 
your  giving  some  thought  to  how  we  can  come  to  grips  with  precisely 
what  would  and  would  not  be  involved  here. 

Unfortunately,  we  are  behind  schedule.     Let  us  break  now  for 
lunch.     For  the  audience,   let  me  warn  you  that  I  think  it  will  be 
difficult  for  us  to  be  back  by  1:30.     I  would  assume  it  will  be  2:00 
before  we  resume. 


RECOMBINANT  ODYSSEY  -  TOKYO  LEG,    197  9 

September  22,  1979 

Last  night.  Dr.  Kanamori  flipped  into  my  lap  a  copy  of 
David  Dickson's  report  in  Nature  of  the  most  recent  actions 
of  the  RAG,   including  the  notation  that  I  was  likely  to 
approve,  with  little  alteration,  the  recommendation  to  eliminate 
most  E.  coli  K-12  experiments  from  coverage  under  the  Guidelines. 
We  were,  at  the  time,  deeply  engaged  in  EN-KAI ,  the  unique 
Japanese  system  for  getting  down  to  serious  business.  The 
geisha  at  my  side  re-filled  the  cup  with  warm  saki,  poured  from 
a  little  crock;  my  chop-sticks  were  sliding  tentatively  off  the 
edges  of  a  piece  of  raw  fish,  marinating  in  sauce;  our  shoeless 
feet  were  somewhere  beyond  our  folded  knees ,  which  were  tucked 
under  the  table,   in  the  six  inches  of  space  between  it  and  the 
floor.     Soon  the  oldest  geisha  will  begin  to  strum  her  3-stringed 
samisen  and  we  will  clear  away  the  inhibitions  with  a  dance  to 
the  "Miner's  Song,"  rhythmically  shoveling  imaginary  coal  and 
pushing  invisible  loads  around  the  table. 

Kanamori   (Jinsaku  Kanamori,  M.D.,  Science  Counsellor  of  the 
Planning  Bureau  in  the  Science  and  Technology  Agency   (STA) ;  adr. 
2-2-1,  Kasuruiqaseki/Chiyoda-Ku,  Tokyo)   has  been  the  activist 
at  our  counterpart  talks  held  these  last  few  days  in  Tokyo 
(September  19-21)   on  the  "non-energy  initiatives"  of  the 
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Carter-Fukada  agreements  to  increase  science  cooperation 
between  the  U.S.  and  Japan.     One  of  the  six  health-panel 
initiatives  carried  to  Japan  and  accepted  in  advance  by  the 
Japanese  for  discussion  has  been  Recombinant  DNA  Research. 
Our  proposal,  generated  at  NIH ,  has  been  designed  with  two 
objectives.     The  first  is  to  open  up  clear  channels  Detween 
the  U.S.  and  Japan  that  will  allow  us  to  understand  the  scope 
of  DNA  research  in  Japan  and  the  source,   structure,  and  changes 
in  guidelines  or  regulation  of  such  research  in  that  country. 
The  second--the  purpose  of  this  particular  mission — is  to  urge 
the  Japanese  to  augment  their  financial  contribution  to  the 
basic  research  using  recombinant  technology,  an  area  so  far 
largely  supported  by  the  U.S.     Particularly,  we  propose  to  the 
Japanese:      (1)    liaison  between  our  respective  RAC ' s  or  Japanese 
equivalents  such  that  we  will  maintain  comparable  guidelines ; 
(2)   Japanese  cooperation  in,  and  fiscal  support  for,  risk  assess- 
ment experiments  generally  needed;  and   (3)   an  overall  increase 
in  Japanese  spending  in  basic  research,  including  host/vector 
development  and  other  features  of  biological  containment. 

The  general  Japanese  response  in  these  negotiations — on 
most  topics — has  been  one  of  enthusiasm  by  the  technical  experts 
and  great  hesitation  to  make  any  fiscal  commitments- — for  the 
elections  next  fortnight  in  Japan  include  the  discussion  of  a 
40%  deficit  budget  and  increased  taxation  to  cover  it.     A  stony 
silence  from  the  never-visible,  never-absent  Ministry  of  Finance 
has  greeted  the  present  U.S.  overtures.     In  the  recombinant  area 
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we  have  received  strong   (informal)   signs  of  desire  to  increase 
cooperation.     The  U.S.   draft  of  the  results  of  the  counterpart 
talks  contained  the  words:     "The  Japanese  indicate  willingness 
to  increase  liaison  ...   on  guidelines  and  risk  assessment  .    .    . " 
The  Japanese  replaced  "indicate  willingness"  with  "intend,"  and 
nodded  frequently  and  affirmatively  when  I  presented  arguments 
for  maintaining  the  universality  of  science,  international 
parity  in  exploiting  intellectual,   social,   and  economic  oppor- 
tunities from  these  techniques,   as  well  as  noting  that  we 
ultimately  share  any  ecological  or  other  risks  resulting  from 
their  use.     The  Japanese  are  interested  in  keeping  pace. 

They  currently  have  about  70  projects  in  the  country.  There 
are  about  three  P3  laboratories  that  are,  as  one  of  their  experts 
put  it,   "real  P3."     Most  experiments  are  PI  -  P2.      (PI  is  not 
quite  identical  to  ours,  viz.,  they  permit  mouth  pipetting.) 
They  are  planning  to  build  one  P4  laboratory  for  recombinant 
work  and  other  high- containment  research.     Apparently  Japan  has 
none  now.     The  impression  was  given  us  that  Japanese  industry  is 
just  getting  started,  and  an  image  of  Japanese  engaged  in  many 
commercial  projects,   stewing  vast  volumes  of  E.   coli  K-12  or 
yeasts  containing  alien  genes,   is  not  a  correct  one  at  the  moment. 

At  our  Japanese  "meeting"  last  night,  our  major  host  was 
Dr.   Fujio  Ohtani   (or  Utani) ,  Counsellor  for  Science  and  Technology 
of  the  Ministry  of  Health  and  Welfare   (MoHW)  .     Kanamori  is  a 
protege  of  Ohtani* s,   and  the  latter  is  also  patron  of  our 
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other  host,   Dr.  Katsumi  Meguro,  a  psychiatrist  and  Director 
of  the  Mental  Health  Division  of  the  Ministry.*    Meguro  and  I 
were  co-chairmen  of  the  Health  Counterpart  talks.     All  three, 
Meguro,  Ohtani ,  and  Kanamori ,  understand  English  fairly  well; 
Meguro  speaks  it  reasonably  well.     This  delightful  EN-KAI  was 
not  devoted  to  recombinant  DNA,  but  more  to  acquainting  Dr.  John 
Bryant  and  myself  with  the  sincere  desire  on  the  part  of  the 
MoHW  and  the  STA  to  cooperate  scientifically  with  the  U.S., 
with  the  impossibility  of  promises  without  firm  financial  commit- 
ments, and  also  perhaps  to  help  us  appreciate  Dr.  Ohtani ' s 
important  role  in  the  scientific  activities  of  MoHW.  Ohtani, 
a  "Westerner"    (from  Kyoto,  as  contrasted  with  the  "Easterners" 
from  Tokyo)   is  an  M.D.,  born  in  1924;  he  has  been  in  the  Ministry 
for  20  years  and  is  the  author  of  several  books,  copies  of  which 
were  presented  to  us. 

Most  of  the  laboratory  research  on  DNA  is  carried  out  in 
the  laboratories  and  institutes  supported  by  the  Ministry  of 
Education,  Science  and  Culture   (MoESC) .     Last  month  at  the  USJMRP 
meetings  in  Washington,  Dick  Krause  and  I  met  with  Mr.  Hitashi 
Osaki,  Deputy  Director-General,  Science  and  International  Affairs 
Bureau,  MoESC.     He  indicated  a  desire  to  have  close  liaison  with 
NIH  in  recombinant  DNA  affairs,  and  emphasized  this  by  arranging 
a  dinner  for  us  at  the  Chinese  Restaurant  in  the  Okura  Hotel, 


*    Also  present  were   (1)   Keiichi  Nakabayashi ,  M.D.,  a  psychiatrist 
and  Director,  Nishi  Tokyo  Hospital,  Omo  City  198,  Tokyo,  Japan; 
and  (2)   Miss  Natsumi  Sawada,  Ministry  of  Foreign  Affairs,  tel. 
580-3311,   ext.   2395,  Direct:  581-2924. 
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attended  by  some  leading  scientists  and  administrators  in  Japan 
concerned  with  DNA  research.     Attendees  and  seating  arrangements 
for  that  are  diagrammed  in  accompanying  figures. 

The  non- industrial  recombinant  research  in  Japan  is  a  concern 
of  several  ministries  and  other  bodies,   some  of . these  having 
ministerial  status.     These  include:     the  Japanese  Science  Council 
(once  intended  to  be  a  "National  Academy  of  Science"  in  Japan, 
current  President  is  Kodi  Husimi) /   the  Science  and  Technology 
Council   (at  the  level  of  the  Prime  Minister  and  probably  the 
highest  government- level  source  of  advice) ,  the  MoESC,  the  STA 
(which  has  ministerial  status) ,  the  MoHW,  and  the  Ministry  of 
Agriculture.     The  two  Councils  mentioned  above  must  not  be 
confused  with  the  Science  Council  of  MoE,   for  example.     The  latter 
is  made  up  of  university  scientists  and  appears  to  function  as  an 
advisory  body  for  the  scientific  activities  of  this  ministry  only. 

The  Japanese  currently  have  at  least  two  sets  of  guidelines. 
Unless  our.  ecumenical  example  in  the  U.S.,  much  recommended  by 
me  in  the  counterpart  talks,  has  some  magical  effect  on  the 
traditional  wars  between  Japanese  bureaucracies ,   they  also  are 
likely  to  have  other  sets  of  guidelines,   from  Agriculture,  the 
Health  Ministries ,  and  perhaps  even  STA.     The  current  guidelines 
derive  from  relationships  shown  on  the  following  chart: 


Science,  Technology  Council 
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STA 
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The  STC  has  issued  guidelines,  quite  similar  to  ours.  These 
(by  virtue  of  the  Prime  Ministerial  nature  of  the  STC)  are 
effective  on  all  laboratories  in  Japan.     The  MoESC,  through  its- 
Science  Council,   acts  as  an  interpreter   (apparently  like  a  large 
I.R.B.  or  mini  GMAG)   of  the  guidelines  as  they  are  used  in  the 
laboratories  supported  by  the  ministry — the  site  of  most  of  the 
grant-supported  biological  studies  in  Japan.     The  STA  does  the 
same  for  the  non-university  sector.     It  is  not  clear  how  institu- 
tional review  or  registration  is  maintained  within  institutions, 
or  what  is  the  extent  of  decision-making  at  each  of  the  several 
levels  or  foci  of  control. 

Dr.  Kanamori  and  other  Japanese  presented  us  with  copies 
of  several  sets  of  guidelines  or  documents.     Some  of  these, 
I  believe,  we  have  earlier  received  at  NIH,   and  included: 

(1)  Response  to  Advice  #8  "On  the  Fundamentals  of  the  Policy 
for  Promoting  Recombinant  DNA  Research,"  dated  August  9,  1979, 
published  by  the  Science  and  Technology  Agency   (in  Japanese) ; 

(2)  Guidelines  for  Recombinant  DNA  Experiments   (in  Japanese) , 
dated  August  27,  1979 — issued  by  the  Prime  Minister   (no  doubt 
through  the  Science  and  Technology  Council);   and  (3)   an  English 
Translation:   "Guidelines  for  Recombinant  DNA  Experiments  in 
Research  Institutions  such  as  Universities ,  issued  by  the  MoESC 
on  March  31,  1979.       These,  according  to  our  hosts,  are  based  on 
our  1978  guidelines,  although  we  need  to  ascertain  the  degree  of 
correspondence. 
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The  Japanese  are  au  courant  with  the  U.S.  scene,  as 
witnessed  by  the  presentation  to  me  by  Dr.  Kanamori  of  the 
piece  from  Nature ,  and  also  our  receipt  of  Japanese  translations 
of  the  NIH  Guidelines,  dated  December  197  8,  and  of  the  Federal 
Register  insertion  of  April  11,   197  9.     During  our  counterpart 
talks  there  were  other  indications  of  how  closely  they  are 
following  changes  in  the  guidelines.     They  insist  their  versions 
closely  follow  ours,  but  are  stricter.     They  also  are  confident 
they  cover  all  such  work  in  Japan,   because  they  bear  the  STC 
imprimatur,  which  envelops   any    edict  with  the  power  of  the 
Prime  Minister. 

Our  impressions  of  the  overall  bureaucratic  complications 
possible  in  Japan — impressions  heightened  eagerly  by  our  hosts — ■ 
indicate  that  alterations  in  regulations  or  "guidelines"  could 
take  years.     Given  a  healthy  respect  for  industrial  prerogatives 
in  Japan,  however,  one  would  suspect  that  if  the  regulatory 
thicket  became  too  dense,  industry  or  individual  ministeries 
might  find  ways  out  on  their  own.     We've  no  bases  for  predicting 
Japanese  practices  in  the  future,  but  it  is  evident  that  they 
are  willing  now  to  share  knowledge  of  their  rules  and  activities 
with  us  and  will  follow  our  movements  with  great  interest. 

At  a  reception  given  my  Mr.  Kaneko ,  Minister  of  State  and 
Director  General  of  the  Science  and  Technology  Agency,  preceding 
our  DNA  supper  on  September  20,  we  met  numerous  Japanese  scientists 
and  aficionados  of  science  and  its  bureaucracies.     For  example, 
Mr.   Ikuda,  the  founder  of  SONY,  was  there,  explaining  his  ideas 


8 


and  new  electronic  inventions  for  teaching  the  Japanese  language 
to  youngsters  in  their  first  two  years.     Many  septa-  and  octo- 
genarian scientists  were  there,   survivors  of  multiple  passages 
through  positions  in  universities,  institutes,   and  bureaus  or 
agencies.     One,   a  nuclear  physicist,   and  another,   a  former 
Professor  of  Biology  at  Tokyo  University,  were  fascinated  oy 
the  modem-day  dilemmas  of  science  as  represented  by  the  DNA 
controversy.     The  physicist,  his  chin  whiskers  wagging,  suggested 
that  NIH  was  "a  most  interesting  invention"  and  that  Japan  "should 
have  thought  of  this,"  as  a  relief  from  the  paralyzing  conflicts 
that  often  arise  between  separate  ministries,  universities,  and 
government  laboratories.     In  countries  where  universities  are 
nearly  all  financed  by  the  government,   fragmentation  of  the 
support  for  health  science  between  separate  Ministries  of  Education/ 
Health/Science,  etc. ,  can  be  quite  destructive.     Here  lies  an 
important  lesson  for  the  U.S.   as  it  embarks  on  the  fission  of  HEW. 

Despite  all  the  "gaps"  between  the  administrations  above  them, 
the  scientists  manage,  as  usual,  to  keep  in  effective  communication. 
Drs.   lino  and  Watanabe  will  be  at  NIH  in  November  to  foster 
liaison  on  guidelines,  risk  assessment,   and  research  on  DNA,  in 
general.     They  can  also  enlighten  us  further  on  the  complicated 
structures  and  lines  of  authority  we  have  glimpsed,  but  don't 
fully  iinderstand.     Professor  Watanabe  is  chairman  of  the 
Recombinant  DNA  Committee  of  the  Science  Council,  MoESC,  and 
Professor  lino  is  chairman  of  its  safety  subcommittee. 
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Because  there  are  advantages  in,  and  even  a  stark  necessity 
for,  cooperating — if  two  such  advanced  countries  are  to  get 
their  share  of  profit  from  recombinant  DNA  activities — this  field 
of  research  could  be  an  important  opportunity  for  Japan  and  the 
United  States  to  experiment  in  novel  interagency  coordination. 
I  have,  at  least,   suggested  this  strongly  to  the  numerous 
delegates  and  staff  members  at  the  counterpart  talks.     Who  knows? 
Perhaps  the  stock  of  Yankee  inventions — described  in  Japanese 
editorials  as  being  sadly  depleted--contains  yet  one  exportable 
technology  still  unknown  to  the  East.     Wait  until  the  "interagency 
coordinating  committee"   (brought  to  flower  in  NIH)   catches  root 
in  the  land  of  bansail 


Donald  S.  Fredrickson,  M.D. 


Dr.   Donald  Fredrickson,   Director,  National  Institutes 
of  Health 

Dr.   John  H.  Bryant,  Deputy  Assistant  Secretary  of  International 
Health,   Department  of  Health,  Education  and  Welfare 

Dr.   Rudolph  Marcus,  Scientific  Director,  Office  of  Naval 
Research 


Mr.   Hitashi  Osaki,   Deputy  Director-General,  Science  and 

International  Affairs  Bureau,  Ministry  of  Education, 
Science  and  Culture 

Mr.   Itaru  Watanabe,  Professor,  Faculty  of  Medicine,  Keio 
University   (Chairman,   The  Recombinant  DNA  Committee, 
Science  Council) 

Dr.   Tetsuo  lino.  Professor,  Faculty  of  Science,  Tokyo 

University   (Chair,   Recombinant  DNA  Safety  Precaution 
Subcommittee) 

Dr.  Wataru  Mori,  Adviser  for  Higher  Education;  Professor, 
Faculty  of  Medicine,  Tokyo  University. 

Mr.  Motohiro  Shitchida,   Director,  Science  Division,  Science 

and  International  Affairs  Bureau,  Ministry  of  Education, 
Science  and  Culture. 

Mr.  Takashi  Okado,   Director,   Research  Aid  Division,  Science 

and  International  Affairs  Bureau,  Ministry  of  Education, 
Science  and  Culture. 


Attended  dinner  in  Chinese  Restaurant,  Okura  Hotel,  on 
September  21,   19  71  (TO-KA-LIN) 
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ON 
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BEFORE 

THE  SUBCOMMITTEE  ON  NUTRITION 
COMMITTEE  ON  AGRICULTURE,  NUTRITION,  AND  FORESTRY 

UNITED  STATES  SENATE 

October  2,  1979 


National  Institutes  of  Health 
9000  Rockville  Pike 
Bethesda,  MD  20205 

Tel:    (301  )  496-2433 


Accompanied  by:    Artemis  P.  Simopoulos,  M.D. 

Chairman,  NIH  Nutrition  Coordinating  Committee 


Mr.  Chairman  and  Members  of  the  Subcommittee: 

Thank  you  very  much  for  this  opportunity  to  appear  before  you  once 
again  to  discuss  the  expanding  program  in  nutrition  research  and  research 
training  at  the  National  Institutes  of  Health. 

Nutrition  presents  us  with  some  challenging  opportunities  in  basic 
biomedical,  clinical,  behavioral  and  social  science  research.  Biomedical 
research  is  aimed  at  understanding  the  complex  physiological  processes 
that  occur  in  living  things.    These  include  the  molecular  interactions 
and  enzyme  catalyzed  reactions  within  cells  involved  in  metabolism  and 
the-  util ization  of  energy  by  the  cells.    Clinical  research  examines  the 
role  of  diet  and  nutrients  in  both  the  healthy  and  the  diseased  state 
of  human  beings.    It  seeks  to  translate  to  man  what  is  learned  in  all 
forms  of  life  concerning  the  role  of  diet  and  the  nutrition  process.  In 
behavioral  and  social  science  research  we  week  the  decision-making 
factors  which  determine  life  style,  food  preferences,  and  ultimate 
health  status  of  individuals  and  groups  of  individuals.    Nutrition  research 
works  at  constructing  a  broad  mosaic  of  valuable  contributions  from  many 
disciplines  and  specialties. 

I  would  like  briefly  to  tell  you  about  five  major  areas  in  which 
the  NIH  nutrition  program  has  expanded  since  the  time  of  the  hearings 
last  June: 

Clinical  Nutrition  Research  Units; 

Investigator-initiated  research; 

Nutrition  research  training; 

Nutrition  education;  and 

Coordination  of  efforts  among  Federal  agencies. 
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Clinical  Nutrition  Research  Units 

The  NIH  has  considered  expansion  of  its  clinical  nutrition  research 
program  for  some  time  and  determined  that  a  most  appropriate  mechanism 
for  such  expansion  would  be  the  development  of  Clinical  Nutrition  Research 
Units  throughout  the  United  States.    Most  of  these  units  are  to  be 
associated  with  medical  schools,  schools  of  public  health,  and  research 
hospitals,  although  they  are  not  limited  to  these  settings.    The  NIH 
will  fund  four  such  Clinical  Nutrition  Research  Units  in  FY  1979,  and  we 
hope  to  fund  more  in  FY  1980.    The  four  Clinical  Nutrition  Research 
Units  funded  in  FY  1979  and  their  principal  investigators  are  the 
following:    Alfred  E.  Harper,  University  of  Wisconsin;  Harry  L.  Greene, 
Vanderbilt  University  in  Nashville;  Irwin  H.  Rosenberg,  University  of 
Chicago;  and  C.E.  Butterworth,  Jr.,  University  of  Alabama. 

A  Clinical  Nutrition  Research  Unit,  or  CNRU,  is  an  integrated  array 
of  research,  educational,  and  service  activities  oriented  toward  the 
study  of  human  nutrition  in  health  and  disease.    A  primary  component  of 
these  units  is  training.    The  program  is  designed  to  strengthen  the 
environment  for  improved  education  of  medical  students,  house  staff, 
practicing  physicians,  and  paramedical  personnel  in  clinical  nutrition. 
Stimulation  of  research  and  training  will,  in  turn,  enhance  nutritional 
care  of  patients  and  promote  the  generation  of  more  useful  nutritional 
information  for  the  public. 

The  NIH  has  previously  sponsored  component  activities  of  CNRU's 
through  a  variety  of  more  traditional  awards— principally  research  project 
grants  and  support  for  research  training.  The  present  initiative  to 


130 

3 

provide  core  grants  for  shared  facilities  and  multi disci  pi i nary  inter- 
actions with  medical  schools,  universities  and  hospitals  is  an  important 
:  addition.    This  approach  also  tends  to  ensure  that  activities  of  CNRU's 
have  broad  sponsorship  and  reduces  the  likelihood  that,  they  will  become 
unduly  dependent  upon  any  one  source  of  funds.    Our  own  Clinical  Center 
• '    .■   in  Bethesda  has  many  component  activities  of  a  Clinical  Nutrition  Research 
Unit.    We  seek  to  integrate  them  while  respecting  their  location  within 
the  intramural  research  program  of  the  several  institutes.    The  new 
Ambulatory  Care  Research  Facility  (ACRF)  will  certainly  facilitate 
expanded  studies  in  intramural  ambulatory  populations.    We  lack  a  medical 
student  body,  but  we  have  other  advantages— for  example,  the  lay  public 
in  the  surrounding  area  and  many  special  patient  populations  in  which  we 
are  already  conducting  experiments  with  better  nutritional  instruction. 
Investi gator-Ini ti ated  Research 

Most  of  the  nutrition  research  supported  by  the  NIH  is  Initiated  by 
investigators  outside  the  agency.    For  example,  in  FY  1978  the  NIH 
funded  861  research  project  grants  in  nutrition  for  a  total  of  nearly 
S52  million.    Agency-initiated  research,  through  137  contracts  and  64 
centers,  was  $29.7  million. 

Because  we  believe  that  the  most  creative  research  is  that  which  is 
Investigator-initiated,  we  have  taken  steps  to  stimulate  efforts  in  this 
area  by  issuing  a  number  of  Program  Announcements  (PA's)  and  Requests 
for  Applications  (RFA's).    Some  of  the  topics  where  we  have  sought 
increased  attention  are:    infant  nutrition;  nutrition  in  relation  to 
■  health  of  the  aged  and  the  aging  processes;  nutritional  aspects  of 


130 

4 

cancer  etiology,  prevention,  treatment  and  rehabilitation,  and  studies 
on  overnutri tion  and  obesity. 

In  addition  to  the  development  and  issuance  of  RFA's  and  Program 
Announcements  designed  to  enhance  our  nutrition  research  program,  we 
have  held  eight  nutrition  conferences  to  review  the  state-of-the-art,  to 
stimulate  research  in  selected  basic  areas,  and  to  identify  those 
developments  in  research  that  can  now  be  applied. 

The  NIH  is  also  expanding  its  program  in  nutrition  research  through 
the  contract  mechanism  by  issuing  numerous  Requests  for  Proposals  (RFP's) 
in  a  variety  of  areas  of  nutrition  research. 

Both  the  National  Institute  of  Child  Health  and  Human  Development 
(NICHD)  and  the  National  Institute  on  Aging  (NIA)  have  expanded  their 
programs  in  clinical  nutrition.    The  NICHD  has  created  a  new  program  in 
clinical  nutrition  and  early  development  to  stimulate  research  on  how 
behavioral,  cultural,  and  social  factors  affect  diet  and  nutrition.  This 
program  has  funded  research  to  do  the  following: 

—Document  the  prevalence  of  food  sensitivities  or  idiosyncratic  food 

metabolism  in  various  populations; 
—Carry  out  studies  designed  to  determine  the  genetic,  biochemical 

and  physiological  mechanisms  that  cause  food  sensitivities  or 

idiosyncratic  reactions  to  foods;  and 
—Determine  whether  dietary  patterns  early  in  life  are  conducive  to 

food  sensitivity  and  idiosyncratic  food  metabolism. 
The  NIA  is  implementing  an  extensive  program  in  adult  clinical  nutrition. 
With  this  program,  the  NIA  is  beginning  to  build  the  first  comprehensive 
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body  of  new  knowledge  on  dietary  intake,  nutrient  utilization,  and 
nutritional  status  of  the  aged,  and  to  provide  better  understanding  of 
how  these  factors  help  maintain  optimal  health  in  this  population. 

As  you  know,  in  1978,  appropriations  for  Agriculture,  Rural 
aevelopment,  and  Related  Agencies  programs  included  the  establishment 
and  funding  for  two  nutrition  research  centers— a  Children's  Nutrition 
Laboratory  at  Baylor  College  of  Medicine,  and  the  Human  Nutrition  Research 
Center  at  Tufts  University,  to  study  diet  and  nutritional  status  in  the 
aging  process.    Memoranda  of  Agreement  have  recently  been  signed  between 
USDA  and  the  NIH  ensuring  close  cooperation  of  NICHD  and  NIA  in  planning 
and  implementing  the  programs  of  these  new  centers. 
Research  Training 

The  success  of  any  research  program  depends  upon  a  continuing  supply 
of  bright,  young  scientists.    Clinical  nutrition  research  has  not  been 
the  destination  of  enough  of  the  top  aspirants  in  the  past  two  decades. 
There  are  signs  of  a  renaissance,  however.    In  order  to  encourage  the 
most  promising  students  to  pursue  research  training  in  nutrition,  the 
Nutrition  Coordinating  Committee,  with  the  strong  support  of  many  of  the 
Institutes  of  NIH,  has  issued  two  Program  Announcements  within  the 
National  Research  Service  Award  program.    One  is  designed  to  provide 
postdoctoral  research  training  to  individuals  to  broaden  their  scientific 
backgrounds  and  convert  their  efforts  to  research  in  nutrition.  The 
other  is  designed  to  enable  institutions  to  make  training  grants  to 
individuals  selected  by  them  for  predoctoral  and  postdoctoral  research 
training  in  nutrition.    Currently,  the  NIH  is  supporting  200  individuals 
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in  the  area  of  nutrition  research  training.    This  figure  includes  159 
training  grants  and  fellowships  as  well  as  31  NIH  intramural  trainees. 
In  addition,  the  NIH  supports  37  Research  Career  Development  Awards 
(RCDA's)  and  11  new,  young,  and  academic  investigator  awards,  for  a 
total  of  S3. 9  million. 
Nutrition  Education 

The  NIH  Nutrition  Coordinating  Committee  established  a  permanent 
Subcommittee  on  Nutrition  Education  in  October  1978.    This  multi- 
disciplinary  subcommittee  includes  dietitians,  physicians,  communications 
experts,  and  educators  among  its  membership. 

The  charge  of  the  subcommittee  is  to  review  NIH  nutrition  documents 
designed  for  the  public  prior  to  their  publication;  to  develop  public 
service  announcements  for  radio  and  TV;  to  develop  films  on  nutrition; 
and  to  develop  an  NIH  Newsletter  on  Biomedical  and  Behavioral  Research 
and  Research  Training. 

The  Nutrition  Coordinating  Committee,  through  its  Subcommittee  on 
Nutrition  Education,  hopes  to  begin  publication  of  a  Nutrition  Newsletter 
in  1980.    This  bimonthly  publication  would  be  generally  intended  for 
nutrition  professionals,  including  NIH  grantees,  members  of  the  National 
Nutrition  Consortium,  Federal  agencies,  state  health  departments,  medical 
schools,  schools  of  public  health  and  schools  of  nutrition,  private 
foundations,  committees  of  Congress  and  their  staff  concerned  with 
nutrition,  the  Office  of  Technology  Assessment,  and  the  concerned  public. 
It  will  include  regular  features  of  interest  to  the  nutrition  community. 


As  I  mentioned  earlier,  this  September,  the  DHEW  Nutrition 
Coordinating  Committee  held  a  two-day  national  conference  on  "Nutrition 
Education  in  the  1980' s."    Over  50  percent  of  the  financial  support  for 
the  conference  was  provided  by  the  NIH,  and  the  conference  was  held  on 
the  NIH  campus  in  Bethesda.    In  addition,  the  recently  published  Surgeon 
General's  Report  on  Health  Promotion  and  Disease  Prevention,  Healthy 
Peopl e,  identified  nutrition  as  one  of  15  distinct  disease  prevention/ 
health  promotion  areas.    The  NIH  program  on  nutrition  has  contributed 
substantially  both  to  the  Department's  programs  on  nutrition  and  prevention, 
as  well  as  the  Surgeon  General's  Report. 
Coordination  of  Nutrition  Programs  Among  Federal  Agencies 

As  I'm  sure  you're  aware,  the  Office  of  Science  and  Technology 
Policy,  in  the  Executive  Office  of  the  President,  has  established  a 
Joint  Subcomnittee  on  Human  Nutrition  Research.    This  Subcommittee  is 
composed  of  representatives  from  DHEl^,  the  Department  of  Agriculture, 
the  Department  of  Commerce,  the  National  Science  Foundation,  the  Depart- 
ment of  Defense,  the  Department  of  State,  the  Federal  Trade  Conmission, 
and  the  Veterans  Administration.   -It  is  co-chaired  by  Dr.  Mark  Hegsted 
of  the  Department  of  Agriculture,  and  Dr.  Artemis  P.  Simopoulos,  of 
DHEW/NIH.    The  office  of  the  NIH  Nutrition  Coordinating  Cornnittee  is 
responsible  for  the  Executive  Secretariat  functions  of  the  Subcommittee. 

The  purpose  of  the  Subcommittee  on  Human  Nutrition  Research  is  to 
increase  the  overall  effectiveness  and  productivity  of  Federal  research 
efforts  in  nutrition.    In  fulfilling  this  purpose,  the  Subcoinni ttee 
will:  improve  planning,  coordination,  and  communication  among  Federal 
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agencies  engaged  in  research  and  training  in  nutrition;  develop  and 
update  plans  for  Federal  research  programs  to  meet  current  and  future 
domestic  and  international  needs  for  nutrition;  collect,  compile,  and 
disseminata  information  on  nutrition  research;  and  prepare  reports 
describing  activities,  findings,  and  recommendations  of  the  Subcom- 
mittee. 

We  believe  that  the  NIH  has  indeed  continued  to  sharpen  its  nutrition 
research  training  program  and  to  expand  it.    Each  one  of  the  five  areas 
I  have  described — Clinical  Nutrition  Research  Units,  investigator- 
initiated  research,  nutrition  research  training,  nutrition  education, 
and  comprehensive  coordinating  efforts  among  Federal  agencies— plays  a 
vital  role  in  the  overall  success  of  this  important  research  effort. 

I  shall  now  be  happy  to  answer  any  questions  from  the  Subcommittee 
members  and  staff. 


MEMORIAL  CEREMONY  FOR  DR.   ARNOLD  WEDUM  t! 

Remarks  by  Donald  S.  Fredrickson,  M.D. 
Director,  National  Institutes  of  Health 

We  are  here  to  honor  Dr.  Arnold  Gerhard  Wedum  who  has 
contributed  so  much  to  microbiological  safety  and  whose 
work  has  enabled  scientists  to  conduct  studies  of  infectious 
diseases  that  would  not  otherwise  be  possible. 

The  Army  has  already  recognized  Dr.  Wedum' s  contributions 
to  its  programs.     In  October  1959,  he  was  awarded  the  Army's 
Exceptional  Civilian  Service  Decoration  for  his  work  in 
Microbiological  Safety.     In  1969,  Dr.  Wedum  was  awarded  the 
Department  of  the  Ajrmy  Certificate  of  Achievement,  and  in 
November  1972,  he  received  the  Department  of  the  Army  Decoration 
for  Meritorious  Civilian  Service.     The  safety  program  directed 
by  Dr.  Wedum  at  Fort  Detrick  was  so  successful  that  the  National 
Safety  Council  presented  its  highest  award  -  the  Award  of 
Honor  -  on  five  different  occasions. 

I  am  privileged  today  to  represent  the  NIH  and  the 
biomedical  research  community  as  we  honor  Dr.  Wedum  for  His 
extraordinary  contributions  to  microbiological  safety  and  to 
the  progress  of  biomedical  research.     As  a  physician,  he 
recognized  the  essential  need  to  develop  and  use  safe  techniques 
to  control  occupational  risks  associated  with  the  study  of 
infectious  microorganisms.     As  a  scientist,    (Ph.D.  in  microbiology 


1/    Presented  at  NCI  Frederick  Cancer  Research  Center, 
October  16,  1979 


he  knew  that  the  integrity  of  experimental  results  was 
dependent  on  effective  and  practical  containment  techniques 
and  safe  practices.     He  realized  that  progress  in  infectious 
disease  research  would  be  constrained  unless  the  health  and. 
safety  of  those  participating  in  this  work  could  be  protected 
and  the  community  and  environment  not  be  placed  at  risk. 
As  a  leader y  he  gave  of  himself  unselfishly  to  nurture 
scientists,  managers  and  safety  professionals  alike  in  the 
art  and  science  of  microbiological  safety  for  he  knew  that 
safety  was  ultimately  the  consequence  of  the  action  of  people. 

Dr.  Wedum  pioneered  studies  to  assess  the  risk  to  workers 
engaged  in  infectious  disease  research  and  with  the  insights 
he  gained,  organized  programs  to  develop  techniques  and  equip- 
ment to  minimize  these  occupational  hazards.     These  programs 
have  influenced  the  development  of  most  microbiological  safety 
equipment  in  common  use  today.     The  universally  used  Class  I 
biological  safety  cabinet  was  developed  by  Dr.  Wedum  and  his 
colleagues   (many  of  whom  are  present  today) .     Also  developed 
under  his  direction  was  the  Class  III  gas-tight  cabinet 
system  that  allows  research  to  be  carried  out  safely  with 
even  the  most  exotic  and  dangerous  types  of  pathogens . 

Dr.  Wedum  published  more  than  8  0  articles  in  scientific 
journals  and  contributed  chapters  to  serveral  books.  His 
critical  reviews  in  risk  assessment  have  provided  the  foundation 
for  estimating  the  risk  of  human  infection  during  research  in 
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the  microbiologica.1  laboratory.     This  important  contribution 
has  enabled  the  laboratory  scientist  to  select  appropriate 
safeguards.     The  training  films  he  produced  with  the  U.S. 
Public  Health  Service  continue  to  be  used  to  this  day  to  teach 
safe  microbiological  laboratory  techniques  to  scientists, 
students,  and  technicians. 

The  development  of  biological  safety  principles  under 
Dr.  Wedum,   including  laboratory  design,  safety  devices,  the 
behavior  of  biological  aerosols,  the  pathogenesis  of  respiratory 
infection  and  the  medical  management,  prophylaxis,  immunization, 
and  therapy  of  such  diseases,  has  enabled  military  and  civilian 
biomedical  research  laboratories  to  undertake  studies  on  highly 
infectious  microorganisms  with  comparative  safety. 

One  of  the  most  far-reaching  of  Dr.  Wedxam's  many  contri- 
butions has  been  his  leadership  in  formulating  criteria  and 
regulations  for  the  shipment  of  etiologic  agents  and  biological 
materials.     He  realized  that  cooperative  arrangements,  safe- 
guards, and  appropriate  controls  were  needed  to  assure  that 
etiologic  agents  could  be  transported  in  a  safe  manner  but 
without  undue  restrictions.     Through  the  years  Dr.  Wedum 
spearheaded  this  effort  for  the  Department  of  Defense.  He 
worked  with  officials  of  the  U.  S.  Public  Health  Service  in 
development  of  regulations  on  the  shipment  of  etiologic  agents, 
and  more  recently  with  the  Department  of  Transportation  when 
that  agency  took  over  primary  responsibility  for  the  shipment 
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of  hazardous  materials.     The  success  of  Dr.  Weduni's  work  in 
establishing  safe  methods  for  transporting  etiologic  agents 
is  demonstrated  by  the  fact  that  there  has  never  been  an 
infection  associated  with  the  commercial  or  military  transpor- 
tation of  biological  materials  under  Army  sponsorship.  The 
present  Federal  codes  and  regulations  governing  the  trans- 
portation of  etiologic  agents  are  in  large  part  derived  from 
the  methods  of  packaging,  testing  and  shipping  of  these 
materials  that  were  developed  and  established  at  Fort  Detrick 
under  Dr.  Wedum. 

Dr.  Wedum  made  invaluable  contributions  to  the  NIH  in 
the  area  of  microbiological  safety.     He  was  the  principal 
advisor  to  the  NCI  during  the  formative  stages  of  its 
biological  safety  programs.     He  was  always  available  to  give 
guidance  to  the  evolving  safety  program  of  the  NIH  as  well 
as  to  the  individual  scientists  who  sought  his  expertise.  He 
encouraged  NIH  to  provide  National  leadership  in  microbiological 
safety  and  because  of  his  steadfast  work,  we  are  the  beneficiaries 
of  his  legacy. 

I  am  particularly  grateful  for  the  exceptional  guidance  he 
provided  to  the  NIH  in  the  development  of  the  physical  con- 
tainment measures  for  recombinant  DNA  research.     His  technical 
contributions  and  safety  philosophy  are  embodied  in  the  fabric 
of  the  current  NIH  Guidelines  for  Recombinant  DNA  Research. 
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Up  to  this  point  it  will  not  have  escaped  you  that  I 
have  been  describing  the  contributions  of  an  exceptional 
man,  but  one  I  did  not  know  personally. 

I  have  seen  him  reflected,  however,  in  colleagues  who 
were  strongly  influenced  by  him  .   .   .  safety  experts  such  as 
(Manny)  Barbeito,    (Everett)  Kanel,  and — especially — Emmett 
Barkley . 

In  their  dedication  to  an  ideal  of  safety  and  reduction 
^  of  hazard  to  permit  realization  of  the  promise  of  science,  one 
sees  the  preceptor,  Wedum.     One  sees  not  only  his  reasonableness 
and  wisdom,  one  also  sees  his  unselfish  pleasure  at  helping 
others  realize  the  potential  of  themselves  and  their  arts. 

Above  all,  one  senses  the  infections  enthisiasm  of  Arnold 
Wedum.     Pasteur,  whom  Wedum  seems  to  resemble  a  little  in 
retrospect,  has  something  to  say  about  quality.  "Enthusiasm," 
Pasteur  said,   "is  one  of  the  most  beautiful  words  given  us 
by  the  Greeks.     It  comes  from  EN  THEOS — a  god  within." 

Today  we  pay  respects  to  a  person  of  enthusiasm,  in  that 
best  sense  the  Greeks  intended. 

It  is  an  important  gift.     Those  who  have  it  live  among 
us  well  beyond  their  natural  lives.     For  this  reason  we  meet 
today  to  commensurate  the  influence  and  contributions  of 
Arnold  Wedum. 
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I'd  like  now  to  introduce  Dr.  Arthur  C.  Upton,  Director 
of  the  National  Cancer  Institute,  who  will  tell  you  briefly 
of  Dr.  Wedum's  special  contributions  to  the  National  Cancer 
Program. 

#      #      #        #        #  # 

DEDICATION 

It  is  my  privilege  and  honor  to  dedicate  this  plaque 
in  memory  of  the  Father  of  Microbiological  Safety,  Dr.  Arnold 
Gerhard  Wedum. 


Reprinted  from  CLINICAL  RESEARCH.  Vol.  28.  Vo.  /.  February  1980.  pp.  6-10. 


THE  MEANING  OF  THE  PRIZE* 

The  First  Lita  Annenberg  Hazen  Award  for 
Excellence  in  Clinical  Research 
Presented  to  Dr.  Jesse  Roth 

Donald  S.  Fredrickson 


A  number  of  years  ago  I  attended  the  gaia 
presentation  of  a  scientific  award  in  the  Midwest. 
The  scheduled  orator  after  dinner  was  the  vice- 
president.  However,  he  defaulted  at  the  eleventh 
hour  and  I  was  pressed  into  service  as  his 
replacement.  I  rose  to  state  the  meaning  of  the 
prize.  Unballasted  by  preparation,  I  had  us 
quickly  at  heights  rivaling  the  recent  night  of  the 
balloon  Da  Vinci.  Eventually  I  was  depicting 
mankind  walking  blindly  about  in  a  vast, 
darkened  cave,  and  soon  was  groping  tor  a 
Wagnerian  climax  to  rescue  both  civilization  and 
a  badly  overextended  oration.  It  came  to  me  in  a 
flash.  I  described  how  rare  heroes  would 
occasionally  hurl  firebrands  aloft.  The  torches 
would  stick  high  up  on  the  sides  of  our  gloomy 
cave,  and  bnefiy,  but  brilliantly,  we  could  see 
where  we  were  and  where  we  had  to  go.  "Only  a 
few  can  have  the  prize,"  I  concluded  dramatical- 
ly, ""but  we  can  all  share  the  light."  At  my  side, 
our  host  calmly  brushed  off  the  ashes  of  the 
burning  metaphors  and  leaned  over  to  me.  "At 
least,"  he  said,  soiio  voce,  "we  can  all  share  the 
dinner." 

1  promise  no  fiame-throwing  tonight.  Just  a 
cozy  chat  with  our  hostess,  if  she  doesn't  mind. 
The  rest  of  you  may  eavesdrop  if  you  wish.  The 
occasion  is  much  more  than  a  dinner,  Mrs. 
Hazen,  although  we  are  all  grateful  to  be  the 
guests  of  your  hospitality 

The  giving  and  the  receiving  of  this  first  Lita 
Annenberg  Hazen  Award  for  Excellence  in 
Clinical  Research  has  special  meanings  for  some 
and  general  meanings  for  all  of  us. 

The  Special  Vleaning 

Ramon  y  Cajal  was  a  famous  histologist,  the 


first  scientist  in  Spain  to  win  a  Nobel  Prize.  In  a 
wonderful  Uttle  book,  he  counseled  us  about 
science  and  being  a  scientist.  "The  psychology  of 
the  investigator,"  he  said,  "...  includes  two 
emotions  which  act  with  unusual  vigor:  his 
devotion  to  truth  and  a  passion  for  reputation."' 

Here  you  have  the  fundamental  equation 
behind  much  of  the  energy  and  dedication  of 
scientists.  It  is  the  source  of  a  vital  tension.  Truth 
must  be  kept  above  reputation.  There  is  no 
lasting  reputation  without  truth:  and  often  truth 
is  the  only  reward.  The  act  of  adding  a  little  truth 
to  the  world's  precious  supply  is  itself  the  source 
of  an  enormous  "high."  No  monetary  prize  is 
immediately  comparable.  To  be  judged  "most 
valuable  player,"  however,  does  add  important 
reassurance  to  one's  own  estimate  of  worth. 
Again,  the  amount  of  added  esteem  is  measured 
more  in  the  quality  of  thejury  and  the  strength  of 
the  competition  than  in  the  size  of  the  prize.  It  is 
true,  though,  that  the  latter  has  much  to  do  in 
determining  the  former. 

Having  paid  our  due  to  the  moralities,  we 
ought  not  to  appear  to  deny  the  virtues  of  cash 
rewards.  Dr.  Jesse  Roth — and  I.  too — like  to 
think  we  work  for  mankind,  but  our  particular 
paymaster  is  the  federal  government.  Annually, 
Congress  confuses  the  HEW  appropriation  with 
abortion  legislation,  and  the  pump  gurgles  dry 
for  a  month  or  so.  .As  the  fiscal  year  began  again 
this  October,  only  Jesse  Roth  among  the  12,000 
employees  ar  the  National  Institutes  of  Health 
knew  he'd  be  paid  at  the  end  of  the  month! 

Ramon  y  Cajal  did  not  neglect  in  his  memoirs 
to  give  instructions  on  how  a  scientist  should 
choose  a  wife.  .As  part  of  that,  he  muses  about  the 
sharing  of  fame  or  the  prize  if  it  comes.  "The 
modest  wife  deserves  it  also,  for  thanks  to  her 
self-denials . . .  she  made  possible  m  the  end  the 
execution  of  the  great  undertaking."'  I  must 
lease  it  to  Susan  Roth,  and  perhaps  to  Elisa,  six, 
and  Alexander,  five,  to  speak  for  themselves 
about  this.  They  must  also  speak  for  Alana, 
whose  first  six  months  have  probably  not  given 


'Remarks  on  ihe  occasion  ol  fhe  preienianon  of  ine  first 
ilia  Annenberg  Hazen  Award  for  E.xceilence  in  Clinical 
Research  lo  Dr.  Jesse  Roih.  at  the  St.  Re<?is- Sheraton  Hotel. 
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her  time  to  get  familiar  wuh  her  lather's 
laboratory. 

Whether  the  tangible  rewards  to  the  family 
become  a  mountain  of  fried  chicken,  a  new 
woodcut,  or  finally  getting  the  house  on  Linden 
Street  painted,  it  is  their  private  affair.  I  can  only 
say  for  them  how  well  1  know  that  wives  and 
families  are  sometimes  heavy  losers  when  a 
scientist  chooses  the  search  over  personal 
income.  A  prize  can  be  welcome  compensation 
for  sacrifices  not  always  anticipated  during 
courtship. 

Like  the  rmgs  excited  by  a  stone  thrown  into  a 
pool,  there  are  widening  circles  of  persons 
beyond  the  winner  who  also  are  affected  by  an 
award.  No  one  wins  a  pnze  like  this  all  by 
himself.  Maurice  Strauss  likened  scientific  ad- 
vances to  the  "living  layers  of  a  coral  reef  built  on 
the  past  labors  of  countless  predecessors.""  A 
good  analogy,  but  a  trifle  impersonal. 

In  reviewing  his  own  work,  Jesse  Roth, 
tonight's  prize-winner,  has  expresed  his  mdebt- 
edness  to:  Gordon  Tomkins,^  a  pioneering,  yet 
contemporary  spirit  who  had  an  infectious  faith 
that  abstractions  called  receptors  sat  outside 
cells  and  convened  the  touch  of  familiar  passers- 
by  into  messages  of  importance  to  the  commu- 
nity of  molecules  within;  to  Berson  and  Yalow, 
preceptors  who  crafted  the  basic  methods  to 
prove  the  theories  correct;  and  to  the  many 
colleagues  with  whom  Dr.  Roth  adapted  the 
methods  for  testing  each  new  hypothesis,  dis- 
sected the  failures,  and  endlessly  changed  and 
pursued  the  new  experiments,  and  with  whom  he 
shared  the  exultation  as  the  circle  closed  and  the 
skeptics  yielded. 

Each  individual  whose  life  has  had  contact 
with  the  subject  of  a  recognized  discovery  is  apt 
to  feel  some  change  m  his  sense  of  worth.  Usually 
self-esteem  goes  up;  but  there  are  resonances  in  a 
minor  key  that  can  be  excited  by  the  giving  of  a 
major  prize.  A  scientist  usually  rises  at  some 
expense  to  the  reputations  of  other  scientists  who 
helped  create  his  special  opportunities.  The 
fixing  of  truth  to  a  new  level  invariably  wrenches 
at  the  previous  settings.  Both  Newton  and 
Harvey  discredited  some  of  the  work  of  Descar- 
tes. Many  of  the  early  astronomers  refuted  the 
interpretations  of  their  predecessors.  On  the  way 
up,  Watson  and  Crick  jostled  Rosalind  Franklin, 
and  put  down  Linus  Pauling,  too.'  There  is  no 


master  who,  at  some  time,  has  not  been  bumped 
by  his  apprentice.  We  can  sometimes  understand 
the  nobility  of  our  art — and  appreciate  the 
mortal  side  of  scientists — in  the  manners  of  those 
who  have  narrowly  missed  the  prize. 

A  prize  also  brings  pleasure  to  the  institution 
of  the  awardee.  This  first  presentation  of  your 
prize,  Mrs.  Hazen,  brings  double  joy  to  the 
National  Institutes  of  Health.  The  Hazen  Award 
IS  unusual  in  providing  an  equal  sum  to  the 
institution  so  that  research  fellows  may  be 
supported  in  the  laboratory  of  the  winner.  It  is  a 
generous  and  a  prudent  provision  for  the 
continuity  of  the  work  that  has  been  recognized, 
and  also,  a  clear  statement  of  one  purpose  of  the 
prize:  to  honor  scientists  who  are  in  a  fully 
productive  phase  of  their  careers. 

Dr.  Roth  conducts  his  research  in  the 
intramural  program  of  the  National  Institute  of 
Arthritis,  Metabolism,  and  Digestive  Diseases. 
The  clinical  research  of  this  Institute,  like  that  of 
most  of  NIH,  is  carried  out  in  the  Clinical  Center 
in  Bethesda,  Maryland.  I  can  attest  to  the 
pleasure  these  overlapping  institutions  enjoy  in 
vicariously  sharing  the  first  of  these  awards. 

For  the  past  25  years,  the  Clinical  Center's 
output  of  skilled  scientist-clinicians  has  been 
unrivaled.  Consequently,  we  felt  it  was  highly 
probable  that  the  Hazen  award  would  go  to  at 
least  an  alumnus.  But  for  the  first  to  be  made  to 
an  incumbent  scientist  is,  to  us,  a  most  gratifying 
confirmation  of  the  Center's  current  contribu- 
tion to  clinical  research. 

The  Clinical  Center  was  erected  at  NIH  by  a 
unanimous  .Act  of  Congress  in  the  early  1 950s. ^ 
With  its  500  beds  amidst  a  thousand  laborator- 
ies. It  became  a  giant  version  of  its  progenitor, 
the  proud  and  still  productive  Rockefeller 
Hospital,  which  had  opened  just  40  years  before. 
The  two  institutions,  along  with  the  establish- 
ment of  the  first  clinical  unit  system  at  Johns 
Hopkins  in  1913,  mark  time-points  in  the  rise  of 
clinical  research  in  20th  century  .America  to  a 
level  unparalleled  in  history.  Lately,  we  have 
undertaken  modernization  of  the  Clinical  Center 
to  expand  research  on  ambulatory  patients. 
Walking  recently  among  the  scaffolds,  I  thought 
proudly  of  including  the  receipt  of  the  Hazan 
Award  by  Jesse  Roth  with  the  objects  to  be 
sealed  in  a  renewal  of  the  cornerstone. . . .  (Just 
the  receipt.  Jesse,  not  the  prize!) 
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The  Elusive  Definition 

With  establishment  of  this  award,  fuel  has 
been  added  to  a  long-smoidering  debate  as  to  just 
what  IS  meant  by  the  term  "'clinical  research."  At 
the  initial  meetmg  of  the  selection  committee,  I 
understand  the  definition  remained  elusive. 
Because  I  was  not  there,  I  will  add  here  my  own 
opinions. 

There  is  a  strong  sentiment  that  clinical  science 
was  the  child  of  William  Harvey,  whose  treatise 
De  Motu  Cordis,  in  1628.  was  the  first 
description  of  the  circulation  of  the  blood." 
Harvey's  epistemology  stood  on  three  legs:  learn 
from  the  living  man,  learn  from  the  dead  man. 
and  learn  from  the  living  animal."  Harvey's 
followers  had  trouble  maintaining  so  broad  a 
stance.  After  his  death,  physiology  budded  from 
medicine,  and  biochemistry  budded  from  physi- 
ology, while  clinical  science  withered.""  The 
great  clinicians,  from  Sydenham  (1624-1689), 
who  was  Harvey's  contemporary,  to  Osier,  the 
"Canadian- American  Hippocrates"  ( 1849- 19 19), 
preferred  perfect  description  to  careful  experi- 
mentation. 

For  my  taste,  the  first  modern  clinical  scientist 
was  not  even  a  physician,  but  a  chemist.  He  cured 
sheep,  beer,  and  silkworms  of  their  diseases 
before  he  was  ready  to  perform  a  daring  clinical 
experiment  on  two  boys  bitten  by  rabid  dogs.  To 
think  of  Louis  Pasteur  is  to  remember  that  it  has 
only  been  about  100  years  since  people  stopped 
believing  that  living  things  arise  spontaneously. 
It's  also  just  as  recently  that  people  were 
convinced  that  bacteria  cause  disease.  It  gives  us 
further  pause  to  remember  that  Pasteur's  genre 
will  not  be  found  in  the  clinic  today.  But  the 
requirement  for  medical  or  nursing  qualifica- 
tion, if  one  is  to  be  at  the  bedside  end  of  clinical 
science,  is  no  cause  to  be  wistful  for  an 
unregulated  past.  A  century's  growth  in  caution 
about  participation  of  human  subjects  in  re- 
search has  been  good  for  them  and  for  science  as 
well. 

Rene  Dubos  reminds  us  that  Pasteur  had  no 
hang-ups  about  distinctions  between  basic  and 
applied  science.'  "There  is  only  science  and  the 
application  of  science,"  he  said.  The  19th  century 
ideal  represented  by  Pasteur,  or  by  the  physician 
Robert  Koch,  leaves  us  in  awe  of  both  their 
opportunity — and  their  ability — to  create  whole 
disciplines.  Both  were  model  scientists,  rare  at 


any  time  in  history  in  their  skills  at  observation 
and  experimentation;  both  were  indefatigable 
laboratory  workers  who  had  no  image-problem 
about  "going  practical"  when  need  coincided 
with  a  good  opportunity. 

In  the  20th  century,  the  dazzling  specialization 
required  by  modern  scientific  techniques  has 
often  strained  the  definition  of  clinical  research. 
The  ideal  has  moved  back  and  forth  like  a 
pendulum  between  Pasteur's  holistic  example 
and  fastidious  maintenance  of  the  "Cartesian 
dualism" — separate  realms  for  science  and  for 
man. 

In  1910,  when  the  new  Rockefeller  Institute 
for  Medical  Research  opened  its  doors,  the 
pathologist  Theobald  Smith  asked  his  fellow 
board  members  about  their  mtention  to  appoint 
Jacques  Loeb,  the  physiologist.  "What  is . . .  the 
relation  of  these  experiments  with  sea  urchin 
eggs  to  medical  research?"  Smith  demanded.  The 
Institute  took  such  ambivalence  in  stride  in 
adopting  a  definition  for  medical  research  as  that 
which  "might  contribute  to  understanding  of 
health  and  disease ...  whether  it  involved  the 
body  of  a  suffering  man  or  the  study  of 
subatomic  particles."^ 

In  intervening  years,  however,  many  notable 
scientists,  from  that  same  Jacques  Loeb'*^  to 
Hans  Krebs, "  have  warned  biologists  to  beware 
of  a  narrow  parochialism.  I  like  Strauss'  way  of 
making  the  point,  by  pulling  out  Eddington's 
comments  on  entropy — that  eminently  useful 
concept  of  physics.  To  Eddington  the  idea  of 
entropy — a  measure  of  randomness — was  the 
greatest  contribution  of  the  19th  century, 
because  it  shifted  a  preoccupation  with  the  single 
parts  of  a  system  to  a  view  of  their  action  and 
nature  as  a  whole.'"  Certainly  for  the  clinical 
researcher,  whose  main  subject  is  man,  a  serious 
metaphysical  error  would  be  to  forget  Dwight 
Ingle's  aphorism  "the  whole  system  is  the 
reality."' ' 

In  the  early  1900s,  Great  Britain  imported  the 
clinical  research  unit  from  .America. It  gave  the 
descendants  of  Harvey  opportunity  to  deliver 
some  still-remembered  lines  on  the  optimal 
fusion  of  scientist  and  physician  in  the  new 
systems  of  medical  research  and  training.  What 
is  required,  said  Allbutt  in  Cambridge,  is  one 
who  has  a  "footing  in  both  camps. ""^  Sir  Charter 
Svmonds  made  clear  where  he  thought  the  right 
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foot  was  to  be  planted,  by  adding  that  "'however 
well  informed  a  man  may  be  in  the  preliminary 
sciences,  the  final  court  of  appeals  is  at  the 
bedside."'* 

In  1 933,  Sir  Thomas  Lewis,  the  chief  of  clinical 
research  at  University  College  Hospital,  rises 
before  the  Royal  College  of  Physicians  to  give 
the  annual  Harveian  Oration.'  Let  us  attend  his 
remarks.  At  first,  it  is  as  though  Harvey  himself 
is  speaking: 

a  problem  pnmanly  concerning  the  living,  in  part 
concerning  ihe  dead,  and  m  part  denving  from  the 
laboratorv  

Then,  the  voice  becomes  Sir  Thomas,  the 
physiaan,  speaking: 

Knowledge  that  is  applied  usefully  to  the  health  of 
mankind  will  always  come  by  a  senes  of  steps,  the  first 
of  which  IS  the  recognition  of  the  human  needs,  the 
last  of  which  is  the  application  of  a  test  directly  to  the 
human  problems  

We  can  imagine  Harvey  insisting  here: 

Yes,  but  between  these  "clinical"  steps  there  must 
proceed  all  manner  of  searcn  among  the  secrets  of 
nature,  with  reference  only  to  what  is  true  and  not  to 
what  is  practical. . . . 

Sir  Thomas,  whose  lecture  it  is,  gets  in  the  last 
word: 

He  who  can  see  the  source  of  the  problem,  who  can 
appreciate  the  fittmgness  of  its  final  solution,  is 
uniquely  fitted  to  guide  the  whole  train  of  thought  and 
inquiry.  . 

What  do  we  hear  in  this  antiphony  that  we  can 
use  as  the  essential  mark  of  the  kind  of  science 
called  clinical  research?  I  hear  one  note  above  the 
others:  an  emphasis  on  the  whole  being;  a 
sensitivity  to  the  aggregate  qualities  and  their 
organization  that  make  each  person  different 
and  man  the  most  complex  and  interesting  of  all 
the  living  things. 

I  think  that  Jesse  Roth — in  his  attention  to  the 
need  of  the  diabetic  patient  for  understanding  of 
his  threatening  disability,  his  superb  and  sweep- 
ing view  of  a  potential  e.xplanation,  and  the 
painstaking  application  of  the  test  to  many 
individuals — has  passed  the  crucial  test  of 
sensitivity.  He  merits  this  prize,  and  our  highest 
praise  and  congratulations. 

1  know  from  long,  personal  e.xpenence  that  the 
hybrid  profession  of  clinical  research  is  not  the 
simplest  calling.  .As  a  scientist,  one  finds  the 
usual    methods   constrained    because  human 


beings  are  the  e.xperimental  subjects.  As  a 
physician,  one  finds  it  wrong  to  be  restricted  to 
disinterested  observation.  With  one's  patients,  it 
is  often  necessary  to  convey  a  conviction  in 
miracles  while  silently  oelieving  in  the  laws  of 
probability. 

Today,  to  many  physicians,  the  demands  of 
clinical  research  often  seem  too  great  when 
measured  against  the  higher  cenainty  of  success, 
the  less  competitive  pace,  and  the  greater 
monetary  rewards  of  the  alternative  pathways. 
The  creation  of  this  prize  is  a  statement  of 
encouragement  to  those  who  may  hesitate  to 
accept  the  challenge. 

The  Ultimate  .Meaning 

I  will  end  this  homily  close  to  where  I  began, 
by  reference  to  another  thought  of  Ramon  y 
Cajai.  In  judging  the  important  qualities  of  a 
scientist,  he  picked  one  that  seems  a  little  dated. 
One  of  the  five  attributes  of  a  good  scientist,  he 
wrote,  IS  patriotism.' 

As  with  the  coral  reef,  countries  and  cultures 
layer  their  special  contributions  upon  accretions 
from  preceding  civilizations.  Each  nation  has  its 
special  times  of  glory;  and  while  the  sciences  and 
the  arts  are  inherently  universal,  they  also  come 
in  national  flavors.  The  history  of  medicine  will 
record  that  this  has  been  America's  century — 
mainly  because  of  the  amount  and  the  quality  of 
its  medical  science  in  this  era.  This  gentle  form  of 
supremacy  is  in  turn,  largely  attributable  to  an 
American  tradition  of  generosity  toward  support 
of  research. 

The  Lita  Annenberg  Hazen  .Award  for  Excel- 
lence in  Clinical  Research  has  the  scale  and  grace 
of  that  tradition.  Although  the  Constitution  is 
silent  on  goverment  patronage  of  research,  the 
growth  of  federal  support  of  health  research 
since  World  War  II  is  a  latter-day  expression  of 
the  original  spirit  of  the  Founding  Fathers. 
There  are  many  signs  now  that  science  in  Amer- 
ica must  endure  a  rising  pessimism  and  general 
austerity.  But  the  search  for  truth  and  reality 
must  continue  as  one  of  the  essential  operations. 
This  generous  gift  to  stimulate  clinical  research  is 
a  gesture  that  will  strengthen  the  compact 
between  science  and  the  citizen. 

In  the  final  analysis,  Mrs.  Hazen,  this 
symbolic  renewal  of  the  social  contract  may  be 
the  most  important  meaning  of  your  prize. 
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WEDNESDAY.  NOVEMBER  14,  1979 

House  of  RzpRESEjrrAnvES, 
Subcommittee  on  Health  and  the  Environment, 
Committee  on  Interstate  and  Foreign  Commerce, 

Washington,  D.C. 
The  subcommittee  met,  pursuant  to  notice,  at  10  a.m.,  in  room 
2123  of  tiie  Rayburn  House  Office  Building,  Hon.  Mickey  Leiand 
presiding  (Hon.  Henry  A.  Waxman,  ciiairmanJ. 

Mr.  Leland.  The  Subcommittee  on  Health  and  the  Environment 
will  commence. 

Let  me  begin  by  reading  Chairman  Waxman's  statement.  Today's 
hearings  will  examine  possible  futxire  directions  and  policies  in 
health  sciences  research.  It  will  focus  primarily  on  the  underem- 
phasized  research  area  of  disease  prevention  and  health  promotion. 

As  the  chairman  of  the  Health  and  the  Environment  Subcommit- 
tee, I  regard  this  first  hearing  on  health  sciences  research  as  both 
timely  and  critically  important.  This  hearing  will  offer  as  an  op- 
portunity to  hear  important  viewpoints  about  possible  future  direc- 
tions in  health  research  before  we  move  to  consider  upcoming 
legislation  to  reauthorize  our  biomedical  research  authorities. 

As  the  total  health  care  system  faces  significant  opportunities 
and  challenges  in  the  upcoming  decades,  I  view  this  subcommittee's 
legislative  and  oversight  activities  in  health  sciences  research 
among  our  top  priorities. 

Health  sciences  research  offers  perhaps  the  greatest  hope  for 
discovering  new  ways  to  prevent  disease,  to  reduce  the  enormous 
human  suffering  and  economic  losses  from  illness,  and  to  improve 
the  quality  of  life  and  health  of  the  American  people. 

The  potential  benefits  that  could  accrue  from  disease  prevention 
and  health  promotion  esearch  are  great.  Consider  high  priority 
health  areas  such  as  cancer,  heart  disease,  occupational  health, 
accidents,  obesity,  infant  mortality,  smoking,  alcohol,  and  drug 
abuse. 

These  are  among  our  Nation's  most  serious  health  problems.  Yet 
despite  their  seriousness,  there  are  critical  gaps  in  our  knowl- 
edge— gaps  that  can  only  be  remedied  by  a  significant  commitment 
to  basic,  applied,  and  epidemiologic  research  clearly  oriented  to 
disease  prevention  and  health  promotion. 

I  was  particularly  gratified  to  see  the  Surgeon  General's  recent 
report  on  health  promotion  and  disease  prevention.  The  report 
reflects  a  grovring  appreciation  of  the  importance  of  disease  preven- 
tion and  health  promotion  research  among  policymakers  in  Wash- 
ington, and  the  American  people. 
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There  are  activities  that  the  Department  is  at  this  particular 
time,  through  the  National  Institutes  of  Health  and  through  other 
agencies,  in  fact,  acting  to  strengthen,  and  they  include  building  on 
some  of  the  lessons  we  have  learned  in  our  community-based  risk 
factor  intervention  trials  that  were  described  to  you  earlier. 

They  include  the  long-term,  population-based  epidemiologic  stud- 
ies that  can  help  to  identify  risk  factors  not  only  of  cardiovascular 
disease  but  for  cancer,  as  well.  They  include  efforts  now  being 
strengthened  by  the  National  Institute  of  Child  Health  and  Human 
Development  to  identify  the  childhood  determinants  and  anteced- 
ents of  behavior  that  can  be  harmful  to  health. 

They  include  efforts  to  evaluate  health  education  and  health 
promotion  programs  that  are  to  be  undertaken  in  key  settings  such 
as  the  school  and  work  site.  Again,  we  cannot  predict  the  probabil- 
ity with  a  great  measure  of  confidence  at  this  point  that  these 
research  efforts  will  be  absolutely  productive  in  terms  of  increasing 
our  ability  to  prevent  disease,  but  we  feel  these  are  the  kinds  of 
activities  that  can  be  most  helpful  in  strengthening  our  under- 
standing of  measures  to  prevent  disease. 

Mr.  Gramm.  Let  me  follow  that  up  by  asking  what  activities 
could  this  subcommittee  undertake  that  would  put  emphasis  on 
disease  prevention  and  health  promotion,  given  that  we  face  a  real 
financial  constraint.  This  is  increasingly  binding. 

How  would  you  like  to  see  us  redirect  funds  we  are  spending 
toward  promoting  general  health  care? 

Dr.  McGI^mIS.  I  am  not  sure  redirection  of  funds  is  necessary.  I 
think  at  this  stage,  one  of  the  most  useful  and  important  contribu- 
tions the  committee  could  make  would  be  to  work  with  your  col- 
leagues on  the  appropriation  side  to  see  that  the  proposals  that  are 
made  in  the  President's  budget  in  support  of  the  activities  that 
have  been  stimulated  through  previous  legislation  that  you  have 
had  the  foresight  to  develop  and  pass  are  indeed  implemented. 

One  of  our  problems  at  this  point  is  an  inability  to  have  those 
programs  receive  appropriations  that  you  and  we  feel  did  warrant 
support. 

Mr.  Gramm.  Let  me  thank  you.  Dr.  McGinnis,  for  appearing 
before  the  subcommittee.  Your  testimony,  of  course,  will  be  in  the 
record  as  we  move  into  the  area  of  authorizing  legislation  as  it 
relates  to  preventive  medicine.  I  think  your  input  will  be  impor- 
tant, and  7  would  like  to  thank  you  for  coming. 

Dr.  McGinnis.  Thank  you. 

Mr.  Gramm.  I  would  like  to  next  call  Dr.  Donald  Fredrickson, 
Director  of  the  National  Institutes  of  Health. 

STATEMENT  OF  DONALD  FREDRICKSON,  >LD. 

Dr.  Fredrickson.  Thank  you.  It  is  a  pleasure  to  appear  before 
you  this  afternoon. 

I  think  I  will  not  read  all  of  my  opening  statement  but  ask  your 
permission  to  submit  it  for  the  record.  [See  p.  95.] 

Mr  Gramm.  I  think  that  would  be  very  helpful,  given  that  we 
have  legislation  on  the  floor.  Obviously,  I  am  the  only  member 
here,  so.  people  are  going  to  read  your  statement.  So  if  you  could 
summarize  it  and  then  we  could  just  go  with  questions. 

Dr.  Fredrickson.  Very  well,  Mr.  Chairman. 
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Among  those  questions  you  may  have  about  the  National  Insti- 
tutes of  Health  or  NIH  this  afternoon  is  the  question  of  how  does  it 
set  its  priorities,  and  particularly  the  relationship  of  its  activities 
to  the  question  of  prevention  of  disease  and  health  promotion. 

I  think,  Mr.  Chairman,  I  would  like  to  begin  by  answering  your 
question  and  then  proceed  to  paraphrase  my  statement. 

You  asked  Dr.  McGinnis  what  might  be  ways  that  this  commit- 
tee or  anyone  might  be  able  to  determine  how  a  particular  piece  of 
research  could  bear  upon  prevention  of  disease.  There  are  some 
general  aspects  which  I  will  deal  with  in  my  summary  testimony, 
but  briefly  they  would  say  this:  That  one  of  your  best  guarantees  is 
to  make  sure  that  research  is  excellent  and  carried  out  with  the 
best  possible  technique,  with  perseverance  and  continuity.  So  that 
excellence  in  science  is  one  of  the  first  things  you  have  to  promote. 

Mr.  Gramm.  If  I  may  just  stop  you  there,  how  do  we,  as  people 
who  are  engaging  in  maidng  laws  and  not  people  who  are  at  the 
National  Institutes  of  Health  looking  over  people's  shoulders,  pro- 
mote excellence?  How  do  we  assure  accountability  in  terms  of 
research  contracts  that  are  granted? 

Dr.  Fredrickson.  I  think  first  of  all  you  must  assure  and  be 
reasonably  reassured  that  a  system  of  determination  of  technical 
excellence  by  peer  review,  unprejudiced  and  uninfluenced  by  im- 
proper influences,  is  carried  out  in  the  quality  judgment  relative  to 
every  proposal  for  scientific  experimentation.  I  think  we  have  that 
system  at  the  National  Institutes  of  Health. 

I  think  we  need  to  constantly  monitor  it  ouraelves  and  to  be  able 
to  answer  any  questions  you  may  have  about  it,  and  certainly  to  be 
reassured  ourselves  that  it  continues  to  function  in  that  way.  There 
really  is  nothing  any  of  us  can  do  who  are  not  experts  in  a  given 
area  to  be  reassured  that  this  is  a  proposal  in  a  highly  specific  area 
that  meets  the  best  standards  for  the  application  of  the  scientific 
method  to  the  testing  of  a  hypothesis. 

Mr.  Gramm.  Continue  with  your  testimony,  Dr.  Fredrickson.  I 
just  thought  it  was  a  relevant  time  to  bring  that  question  up. 

Dr.  Fredrickson.  I  think  the  second  reassurance  must  be  that 
this  research  that  we  have  talked  about,  this  excellence  in  science, 
goes  on  in  a  milieu  which  favors  application  when  it  becomes 
obvious  that  it  may  have  any  practical  opportunity  if  further  devel- 
oped. 

And  third,  this  application  needs  to  take  place  and  be  trans- 
ferred rapidly  to  a  system  where  applications,  once  demonstrated 
to  be  practical,  are  really  promoted  and  used  to  the  fullest  extent 
in  the  practice  of  the  art  of  healing  and  promoting  health. 

I  say  that  because  I  have  in  mind  three  sets  of  experiences  that 
have  come  to  my  mind  in  the  last  few  weeks,  which  depend  upon  a 
finding  for  which  the  Nobel  Prize  was  given  2  years  ago  in  basic 
science  relative  to  recombinant  DNA.  My  guess  is  that  at  the  time 
that  research  was  going  on,  we  never  attributed  that  research  to 
prevention  in  our  attempts  to  give  you  an  honest  accounting  of  our 
efforts.  Nothing  could  have  been  further  from  our  minds. 

But  it  so  happens  that  those  techniques  today  are  on  the  verge  of 
making  possible  the  prevention  of  three  diseases  which  are  of  great 
importance  to  us  in  this  country  and  around  the  world. 
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There  will  come  before  the  committee  dealing  with  this  problem 
in  the  next  month  the  question  of  applying  these  techniques  to  the 
development  of  a  vaccine  for  hoof  and  mouth  disease,  the  dread 
disease  of  cattle  which  some  say  prevents  the  Third  World  from 
getting  enough  animal  protein. 

These  techniques  offer  a  possibility  of  a  vaccine  which  would  be 
more  effective  than  has  ever  before  been  attempted.  Another  in- 
volves the  NIH  where  there  are  ongoing  efforts  to  isolate  the 
rotovirus,  which  causes  more  deaths  among  children  around  the 
world  from  infantile  diarrhea  than  any  other  single  disease  today. 

Recombinant  DNA  techniques  will  probably  make  it  possible  in 
time  to  develop  a  vaccine,  and  it  is  possible  that  we  might  prevent 
those  deaths.  Prevention  of  that  disease  would  have  an  enormous 
effect  on  the  world,  not  only  in  this  country  but  throughout  ail  of 
the  nations. 

Also  important  is  that  these  technique  has  already  made  it  easy 
to  understand  the  genomes  which  cause  instability  in  the  polio 
virus,  that  tricky  virus  which  troubles  us  so  much  each  year  in  our 
attempts  to  stay  one  step  ahead  in  prevention  programs  by  vaccina- 
tion. 

Now,  ail  of  these  have  come  about  because  of  basic  scientific 
advances,  which  we  could  not  have  anticipated  a  few  years  earlier. 

NIH  is  generally  charged,  as  you  know,  Mr.  Chairman,  with 
carrying  out  research  designed  to  improve  the  Nation's  health. 
Basically,  research  is  an  instrument  conceived  and  established  by 
the  Federal  Government  to  use  the  scientific  method  to  understand 
all  we  can  about  life,  and  to  determine  the  relevance  of  that 
knowledge  to  human  function  and  the  life  span  and  happiness  of 
people. 

Our  product  is  knowledge,  fundamental  knowledge,  knowledge 
about  life,  disease  and  malfunction.  And  our  ultimate  aim,  the  aim 
of  all  that  research,  is  prevention,  because  that  clearly  is  the  most 
useful  extension  of  knowledge  in  the  field  of  health. 

Unfortunately,  our  ignorance  prevents  a  lot  of  prevention  today. 
Therefore,  we  have  to  apply  our  mission  in  terms  of  learning  more 
about  treatment,  the  palliation  of  disease  once  it  has  occurred. 

So  we  look  for  cures  while  we  try  to  assess  health  status  and  to 
diagnose  abnormalities.  But  underlying  the  whole  thrust  of  that 
search  for  truth  and  for  reality  is  a  determination  that  we  would 
like  to  be  one  step  ahead  of  disease  and  prevent  it. 

Now,  the  NIH  has  been  entrrusted  with  the  task  of  providing  the 
data,  information,  and  knowledge  u^jon  which  many  other  impor- 
tant health  activities  are  based.  It  is  the  primary  instrument  for 
bringing  science  into  the  practice  of  healing. 

And  there  are  three  proscriptions  about  the  boundaries  of  NTH 
which  I  would  like  to  share  with  you,  Mr.  Chairman,  because  they 
bear  on  the  questions  that  have  already  been  raised  in  this  hear- 
ing. 

First  of  all,  we  think  that  NIH  must  not  be  a  regulatory  agency. 
The  mandates  of  regulation  make  it  difficult  to  be  objective,  and  to 
carry  out  research  without  time  constraints  and  with  the  serenity. 
A  laboratory  setting  without  other  constraints  that  is  absolutely 
necessary  for  the  highest  excellence  in  science. 
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The  second  is  that  NTH'  must  not  function  to  provide  long-term 
continuing  care  for  people  except  in  relation  to  its  research,  be- 
cause those  obligations  cannot  be  abandoned  once  you  have  accept- 
ed them.  And  if  that  should  occur,  what  the  Nation  expects  to  use 
money  for  in  terms  of  new  knowledge  would  be  sacrificed  to  meet 
care  commitments. 

The  third  point,  Mr.  Chairman,  is  that  there  must  be  some  limits 
to  the  kinds  of  health  promotion-  activities  in  which  NIH  is  en- 
gaged. There  is  no  question  but  that  our  job  is  to  find  out  all  that 
we  can  about  the  most  basic  things  and  convert  them  to  the  most 
practical  advantage  in  extending  fife  and  relieving  man  of  disease. 
But  there  are  limits  to  the  degree  to  which  we  can  promote  new 
techniques,  alter  the  practice  of  medicine  or,  indeed,  the  behavior 
of  American  citizens  with  relationship  to  prevention  of  disease. 
And  those  limits  are  very  hard  to  define.  They  lie  somewhere  out 
in  the  field  somewhere  between  these  boundaries. 

Our  job  is  not  only  to  determine  what  we  can  about  basic  knowl- 
edge. We  need  to  make  it  practical  and  we  need  to  test  in  the  field 
new  inventions  that  have  been  conceived  in  the  laboratory  or  very 
refined  environments  to  see  if  they  work. 

Once  that  is  done,  our  job  should  begin  to  become  less,  and  there 
is  a  point  beyond  which  it  should  be  taken  over  by  another.  It 
needs  to  be  taken  over  by  another  because  an  agency  like  NIH 
should  not  be  wholly  engaged  in  health  promotion,  when  there  is 
not,  basically,  a  scientific  question  which  it  is  attempting  to  solve. 

Let  me  LUustrate  what  I  mean,  Mr.  Chairman.  Our  National 
Heart,  Lung,  and  Blood  Institute  is  aggressively  pursuing  high 
blood  pressure  across  this  country.  I  am  glad  to  say  that  in  a  few 
weeks  you  will  read  about  some,  I  think,  very  interesting  and 
useful  results  from  this  program.  It  is  doing  so  on  the  very  edge  of 
the  boundary  of  appropriate  activities  for  NIH. 

I  think  what  it  is  doing  is  appropriate,  but  here  is  what  I  mean 
by  the  problem.  We  believe  that  one  should  do  something  about 
blood  pressure  and  use  certain  techniques  to  lower  it.  What  hap- 
pens if  one  of  those  things  which  is  being  promoted  by  the  Nation's 
primary  instrument  for  the  scientific  method  suddenly  discovers 
from  some  new  quarter,  from  Transylvania  or  somewhere  else,  that 
one  of  the  medicines  it  is  using  is  causing  sexual  impotence?  Who 
is  going  to  investigate? 

Where,  then,  is  the  objectivity?  Where  is  the  Nation's  instrument 
for  still  pursuing  the  truth  in  tiiis  difficult  world  where  you  cannot 
anticipate  all  of  the  answers  from  the  beginning? 

Therefore,  one  of  our  institutions  must  not  get  so  far  committed 
to  promoting  its  own  inventions  that  it  cannot  remain  objective 
about  the  long-range  concerns  of  its  effectiveness,  its  possible  toxic- 
ity and  aU  of  these  problems  that  inevitably  arise. 

I  think  that  NIH  should  vigorously  approach  the  boundary  in 
terms  of  health  promotion.  We  should  devise  ways  to  take  these 
arcane  pieces  of  knowledge  and  convert  them  into  useful  things  in 
the  doctor's  bag.  We  should  do  everything  up  to  the  point,  but  I 
think  we  need  to  be  complemented  in  the  Public  Health  Service,  in 
the  medical  profession,  by  Government  and  the  private  sector  in 
using  those  facts  we  should  not  encumber  our  objectivity  but  rath- 
er be  there  to  answer  the  next  wave  of  questions  which  will  arise 
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out  of  anything  that  is  used,  out  of  birth  control  pills,  out  of 
medications  for  high  blood  pressure,  out  of  antibiotics.  They  ail 
eventually  come  back  with  more  questions  for  which  there  must  be 
experts  to  seek  the  answers. 

WeU,  Mr.  Chairman,  I  have  in  my  statement  discussed  at  great 
length  how  we  arrive  at  our  priorities.  Let  me  simply  say  that  the 
Congress,  in  setting  out  the  11  institutes  of  the  National  Institutes 
of  Health  over  a  number  of  years,  has  in  a  way  sectored  the  whole 
field  of  biomedical  research,  behavioral  research,  into  organ  sys- 
tems, into  major  diseases,  I  think  very  properly. 

More  laterally,  it  has  constructed  so-called  noncategoricai  insti- 
tutes. So  we  have  work  on  the  beginning  of  life,  motherhood, 
pregnancy,  childhood,  birth.  And  now  we  have  an  Aging  Institute, 
the  last,  one  that  I  think  will  attempt  that  difficult  experiment  of 
bringing  the  social  sciences  together  with  the  harder  sciences  in 
trying  to  understand  the  problem  of  an  aging  population. 

I  think  that  sectoring  is  very  good,  and  we  use  that  system  at 
NIH  to  take  advantage  of  that  diversity.  We  recognize  the  differ- 
ence of  maturity  of  different  parts  of  the  field  of  knowledge.  We 
attempt  at  central  NTH  to  integrate  the  needs  and  opportunities, 
the  possibilities,  the  aspirations,  with  emphases  on  promotion  of 
health  and  prevention,  and  to  give  you  in  the  annual  hearings  the 
best  view  we  can  of  where  we  think  the  money  should  go. 

We  have  mechanistic  systems  which  we  have  arrayed  according 
to  priority  settings.  This  year,  Mr.  Chairman,  the  health  science 
agencies  of  HEW  have  been  undergoing  an  intensive  review  of 
their  own  activities,  and  you  see  now  more  integration  among 
these  agencies — nine  of  them  that  carry  out  some  kind  of  health 
research — than  we  have  ever  had  before. 

In  my  statement,  or  I  can  later  discuss,  if  you  wish,  some  exam- 
pies  of  this  kind  of  activity.  I  have  also  summarized  there  a  num- 
ber of  instances  of  health  promotion  plans. 

I  can,  tell  you  roughly  what  the  cost  of  our  resources  is  in  terms 
of  activities  which  meet  a  definition  of  prevention  of  disease,  or 
preventing  the  worsening  of  a  disease  that  is  already  there. 

But  I  think  the  main  thing  I  wanted  to  get  across  to  you  is  that 
the  NTH  has  a  mission  of  new  knowledge,  new  knowledge  that 
must  come  up  to  meet  the  needs  of  a  whole  system  of  people,  a 
whole  system  for  serving  the  needs  of  the  people.  In  the  use  of  the 
scientific  method,  I  '"hink  there  is  no  finer  agency  nor  have  we  or 
anybody  else  in  the  world  created  a  finer  system  for  biomedical 
research  today.  But  there  are  limits  to  the  ability  of  the  NTH,  of 
course,  to  change  medical  practice  in  this  country,  or  to  necessarily 
make  health  prevention  and  health  promotion  work,  even  though 
we  have  many  of  the  answers. 

n['estimony  resumes  on  p.  111.] 
.  [Dr.  Fredrickson's  prepared  statement  and  attachments  foUow:] 
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 •    STAIEMEW    OP    DONALD    3.    FHEDRICKSON,  M.U,, 

DISEETOR,    HAIIONAL    OISTITOTSS    OF  HEAICT 

Mr.  Chainnan  and  Members  of  the  Subconmittee: 

I  am  grateful  for  the  opportunity  to  come  before  you  this  afternoon 
to  discuss  with  you  my  perceptions  of  the  NIH  and  its  role  within  the 
context  of  the  health  science  enterprise.    How  do  we  set  our  priorities 
for  the  conduct  of  research  In  the  health  sciences?    How  do  NIK's 
activities  contribute  to  the  Government's  efforts  to  promote  good  health 
among  the  population  and  to  prevent  disease?    I  shall  try  to  give  you, 
in  general  terms,  the  answers  to  these  questions  as  I  see  thea. 

The  NIH  is  generally  charged  with  carrying  out  research  designed  to 
Improve  the  Nation's  health.    Its  chief  product  1s,  therefore,  knowledge 
and  understanding  of  fundamental  life  processes,  knowledge  of  how  these 
processes  may  be  altered  and  function  Improperly,  knowledge  of  ways  to 
csnrect  the  states  of  disease  that  may  result,  and,  especially  knowledge 
of  ways  to  prevent  the  onset  of  disease  and  extend  healthful  lives. 
While  all  of  these  activities  proceed  ultimately  toward  the  most  cost- 
effective  means  of  Improving  the  health  of  the  population,  our  current 
lack  of  knowledge  requires  us  to  continue  to  develop  new  methods  of 
treatment  for  diseases  not  yet  preventable.    We  cannot  neglect  those  who 
are  sick.    Our  ignorance  still  prevents  us  from  preventing  many  diseases. 
So  we  must  still  seek  cures  and  palliation.    These,  as  well  as  the 
development  of  better  measurements  of  health  status  and  better  methods 
for  diagnosing  abnormalities,  oust  continue  to  join  research  toward 
prevention  among  the  major  missions  of  the  MIH. 
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The  Setting  of  Priorities  for  Biomedical  Research 

The  MIH  has  been  entrusted  with  the  task  of  providing  the  data,  the 
Information,  the  knowledge,  and  the  understanding  upon  which  many  other 
Important  health  activities  are  based.    iHIH  1s  not  and  should  not  be  a 
regulatory  agency,  nor  Is  Its  function  to  provide  services  to  the  sIcJc 
or  to  practice  medicine  in  any  way  except  In  relation  to  research. 

In  order  to  meet  the  ever  expanding  demand  for  knowledge  mst 
effectively  and  efficiently.  It  Is  necessary  that  the  HIH  carefully 
determine  its  priorities  for  conducting  biomedical  research.    The  NIH 
has  instituted  a  formal  planning  process  to  .nake  these  important  Jud^nents. 

In  serially  establishing  the  component  institutes  of  NIH  over  the 
period  1936  to  1974,  Congress  has  deliberately  established  a  grid  for 
the  plotting  of  the  Nation's  priorities  and  progress  in  the  life  and 
health  sciences.    Most  of  the  institutes  are  clearly  identified  as 
subtending  sectors  of  Icnowledge  concerning  major  diseases  or  organ 
systasB..   Relatively  recently,  non-categorical  institutes  were  added  for 
research  on  the  beginning  (NICHD)  and  the  later  years  of  life  (Aging). 
Each  of  these  institutes  has  two  features  directly  related  to  priority 
setting.    One  is  subdivision  into  various  program  offices  and  divisions. 
The  second  is  a  full-time  planning  staff  ta  carefully  examine  and  review 
the  success  of  individual  programs,  and  the  need  to  create  new  ones,  all 
within  the  constraints  imposed  by  the  annual  cycle  of  the  President's 
proposed  budget  and  the  Congressional  appropriations  process. 

The  public  advisory  council  of  each  institute  has  from  t.*ie 
beginning  presented  its-  own  views  on  research  priorities.    In  recent 
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years,  the  consultations  barween  staff  and  council  has  greatly  increased 
and  the  advisors'  views  are  Integrated  with  the  recommendations  of  the 
staff  often  now  in  highly  formal  plans,  subject  to  periodic  update. 

In  recent  years,  the  HIH  has  collectively  decided  upon  new  frame- 
works for  discussing  and  projecting  the  allocations  of  its  constituent 
Institutes.    Thus,  there  now  recurs  a  process  of  synthesis  and  distillation 
In  which  each  institute  presents  Its  case  before  the  Director  of  the  MIH 
In  an  intense  annual  review  designed  to  bring  out  the  needs  and 
opportunities  in  each  sector  for  the-  preparation  and  defense  of  annual 
budgets.    The  concerns  of  all  of  the  NIH  components  are  then  Integrated 
into  an  aggregate  MIH  research  plan.  In  which  the  priorities  of  each  are 
balanced  and  reflected  in  the  image  of  the  total  research  system  supported 
by.  the. institutes,  a  system  upon  which  not  only  this  Nation,  but  much  of 
the  world  depends  for  meeting  many  needs  for  new  Icnowledge.  The 
aggregate  NIH  budget  must  also  be  adjusted  to  the  available  resources, 
and  to  the  concerns  of  the  public  as  expressed  by  both  the  Congress  and 
the  Administration.    Just  yesterday,  I  met  for  several  hours  with  the 
staff  from  the  National  Institute  of  Arthritis,  Metabolism,  and  Digestive 
Diseases,  one  of  the  largest  institutes  of  the  NIH,  to  discuss  ongoing 
programs  and  future  plans  for  the  institute.    And  before  January  ends 
all  18  bureaus.  Institutes,  and  divisions  of  NIH  plus  seven  cross- 
cutting  or  trans-NIH  coordinating  groups  will  have  showed  the  same 
dialectic. 

Beginning  last  year,  and  for  the  first  time  in  the  history  of  the 
Department,  a  review  at  lesser  depth,  but  far  greater  breadth,  was 
extended  to  the  research  activities  of  nine  agencies  comprising  the 
total  OHEM  health  research  budget.    The  resulting  analyses  and 
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Initiatives  developed  here  will  enhance  efficiency  and  Increase  tiie 
coordination  and  complementarity  of  the  Department's  health-related 
research. 

NIH  gives  the  highest  priority  in  its  administration  of  health 
research  to  the  stable  funding  of  Investigator-initiated  rasearch 
projects,  the  most  laissez-faire  of  all  the  iwchanisms  yet  subject  to  a 
lengthy  competitive  peer  review  process  for  quality  control.  Ideally, 
all  research  should  be  supported  in  a  stable  manner  and,  «hen  possible, 
insulated  from  the  fluctuations  of  the  economy  or  the  prevailing  political 
winds.    A  second  priority  goes  to  Its  own  excellent  intramural  programs. 
By  seeking  to  stabilize  certain  levels  of  grant  and  Intramural  activity, 
we  guarantee  opportunities  for  the  brightest  and  inost  capable  investigators 
to  explore  Ideas  and  develop  new  knowledge  which  will  benefit  us  all. 
Yet,  in  special  centers  of  inany  types,  the  ideas  of  other  researchers 
flower,  particularly  in  translation  to  clinical  problems,  and  these 
mechanisms,  too,  have  ta  have  some  protection. 

(tearly  as  Important  as  the  stability  of  research  funding  is  the 
continued  support  of  research  training.    The  turnover  rata  of  biomedical 
scientists  seeas  to  be  approximately  105  per  year.    It  Is  necessary  that 
the  source  of  energy  for  research  and  of  new  Ideas  continually  be 
replenished  from  a  pool  of  highly  qualified  trainees  with  the  skills 
necessary  to  maintain  the  high  standards  of  the  system. 

Of  great  importance  to  the  continuation  of  high-quality  research  Is 
the  aaintananca  of  research  resources.    Obsolescence  of  the  Nation's 
biomedical  research  facilities  is  becoming  a  serious  problem,  not  only 
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at  research  institutes  and  universities,  but  here  at  the  NIH  campus. 
The  Clinical  Canter  and  some  of  the  research  buildings  are  currently  1n 
need  of  najor  renovations.    Thus,  aach  year.  v*e  set  aside  a  portion  of 
our  resources  for  this  purpose. 

An  Important  aspect  of  this  planning  process  is  to  recognize 
particular  areas  of  biomedical  research  which  merit  special  attention. 
Such  topics  aay  take  on  particular  significance  because  of  a  new 
discovery,  a  new  crainltaieflt  on  t.he  part  of  our  Nation.' s  leaders,  or  a 
directive  from  the  Congress.    Thfs  last  can  be  related  to  very  practical 
problems,  where  woric  of  a  pedestrian  character  must  be  enriched  by 
partldpatfon  of  those  also  in  contact  with  the  most  advanced  woric  and 
newest  technologies.    Here,  meeting  the  needs  of  the  regulators  is  often 
a  connon  objective.    An  example  is  the  National  Toxicology  Program, 
which  includes  the  testing  of  substances  for  carcinogenicity.    It  is 
being  given  high  priority  for  expansion  in  FY  1380  despite  a  generally 
austere  budget  construction.    Research  into  the  biological  effects  of 
Ionizing  radiation  has  also  been  a  topic  of  great  recent  interest.  . 
There  are  both  expanded  research  programs  within  the  Oepartsent  of 
Health,  Education,  and  Welfare  designed  to  assess  the  biological  effects 
of  ionizing  radiation,  and  a  new  initiative  to  review  and  coordinate  the 
entire  scape  of  Federal  research  activities  1n  this  area. 

Other  priorities  in  the  general  area  of  special  projects  usually 
entail  the  development  of  a  new  clinical  procedure  or  a  new  drug— the 
end  stage  in  the  long  process  of  research  and  development  where  the 
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consumer  at  last  receives  the  benefit  of  the  years  of  labor.  These 
programs  .nay  Include  a  new  therapeutic  regime,  a  new  method  of  detection 
for  cancer,  or  a  new  procedure  for  preventing  coronary  heart  attacJcs. 

NIH  sets  priorities  in  at  least  two  dimensions.    One,  the  relative 
emphasis  on  different  sectors  1s  set  more  by  Congress  than  NIH.  Another 
Is  on  mechanisms  of  scientific  inquiry.    Here,  too.  Congress  has  strong 
views,  but  the  professional  judgments  of  scientists  and  administrators 
play  Important  roles,  too.    In  mechanism  terras,  the  priorities  may  be 
stated  too  simply. 

The  planning  process  for  NIH,  therefore,  considers  many  scientific 
issues,  as  well  as  social,  political,  and  economic  factors,  when  setting 
its  priorities  for  biomedical  research.    These  considerations  transcend 
individual  diseases  or  specific  health  problems.    And  ultimately,  the 
quality  and  productivity  of  the  system  depends  upon  the  maintenance  of  a 
stable  research  enterprise. 

NIH  Programs  in  Health  Promotion  and  Disease  Prevention 

Thus  far,  I  have  devoted  my  remarks  to  presenting  a  general  view  of 
the  activities  of  the  HIH,  and  its  role  in  providing  the  Icnowledge  base 
necessary  to  Improve  the  health  of  the  ^erican  people.    Almost  all  fllH 
work  ultimately  enables  us  to  promote  health  and  prevent  disease. 
However,  an  important  component  of  NIH's  quest  for  itnowledge  is  the 
saarch.  for  practical,  immedlata  solutions  ta  health  problems.    While  it- 
Is  Important  that  MIH  not  extend  its  boundaries  into  health  care 
delivery,  there  are, 'nevertheless,  certain  directed  education  and 
research  programs  that  are  appropriate  for  the  NIH. 
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The  National  Heart,  lung,  and  37ood  Institute  has  had  considerable 
success  with  its  National  High  31ood  Pressure  Education  Program  1n 
achieving  and  documenting  positive  changes  1n  hypertension  control  in 
the  Nation.    Initiated  in  1972  and  sustained  each  year  since,  this 
program  has  demonstrated  that  a  major  information  dissemination  effort 
can  be  effective  in  converting  health  knowledge  Into  health  action. 

The  Foods  for  Health  Prograti  of  the  Heart  Institute,  initiated  In 
October  1973  in  90  Giant  supermaricets  in  the  Washington  area,  used  large 
posters  and  a  free  publication  to  provide  consumers  with  information 
about  the  relationship  between  diet  and  coronary  heart  disease.  NHL3I 
is  now  working  with  the  American  Heart  Association  to  bring  the  Foods 
for  Health  project  to  other  parts  of  the  Nation.    In  addition,  NIH's 
Nutrition  Coordinating  Committee  is  considering  a  pilot  project  with 
Slant  Food  Stores  which  would  deal  with  cardiovascular  and  other 
nutrition-related  diseases. 

The  National  Institute  of  Child  Health  and  Human  Development 
conducts  and  supports  a  variety  of  programs  which  exemplify  the 
relationship  between  basic  research  and  disease  prevention.  This 
Institute  is  looking  at  the  pre-natal  and  neo-natal  origins  of  disease 
and  disability,  so  that  problems  that  interfere  with  life  and  activity 
can  be  anticipated  and  prevented.    For  example,  in  FY  1973,  the  NICHD 
launched  a  new  program  of  research  in  clinical  nutrition  and  early 
development  to  study  the  effects  of  diet  and  other  Influences  in 
childhood  on  the  later  development  of  such  disorders  as  obesity,  diabetes, 
hypertension,  and  hear>t  disease. 
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TTie  wen-<»ing  of  these  and  other  prevention  programs  Is  Inextricably 
tied  to  that  of  the  NIH  as  a  whole.    These  prevention  activities  are 
possible  only  after  years  of  investment  in  basic  research.    Only  after 
Me  have  shed  some  light  on  the  fundamental  relationship  between  molecules, 
ceils,  human  beings,  and  the  environment,  can  the  HIH  speak  Intelligently 
to  the  American  people  about  disease  prevention  or  support  a  line  of 
prevention  research. 

Conclusion 

It  is  difficult  for  me  to  comment  on  where  HIH  will  be  going  in  the 
next  tM)  decades.    It  would  perhaps  be  correct  to  say  that  HIH  should 
always  be  doing  primarily  what  it  does  now;  that  is,  provide  the  principal 
support  for  biomedical  science  in  the  United  States.    The  topics  which 
scientists  investigate  will  necessarily  change,  but  it  is  not  the  sole 
prerogative  of  the  Government  or  HIH  to  specify  what  these  subjects  must 
ultimately  be.    They  will  be  determined  through  the  process  of  accretion 
of  luiowledge  a  step  at  a  time.    As  we  learn  each  new  fact,  perhaps  ten 
more  areas  of  research  will  be  suggested.    As  these  research  findings 
allow  us  to  conquer  and  prevent  certain  diseases  and  health  problems,  we 
trill  become  aware  of  new  ones  or  aware  that  at  least  old  ones  are  now 
within  our  control.    It  will  be  through  a  harmonious  relationship 
between  the  Oepartaent  and  MIH,  and  Congress,  all  working  toward  the 
same  goals,  that  we  shall  be  able  to  continue  our  history  of  excellence 
long  into  the  future. 

This  concludes  my  remar^ts,  Mr.  CJiainnan.    I  will  be  happy  to  answer 
any  questions  you  or  your  colleagues  may  have. 
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PRIMARY  PREVENTION  REPRESENTS  LESS  THAN  ISt  OF'  TOTAL  NIH  FUNDING  FOR 
BIOMEDICAL  RESEARCH 

SIX  nm  INSTITUTES  MAKE  UP  92%  OF  ALL  PRIMARY  PREVENTION  SPENDING 

MHLai^IIirs^  ONLY  "*  INSTITUTES  SPEND  MORI  THAW  ISt  of 

HIEHS  Ills*  THEIR  TOTAL  BUDGET  ON  PRIMARY- PREVENTION 

MIAID-»-6.i»» 
MINCOS— 8.2% 


■°{iaarly  dcublas  ^  risk  of  heare  attacks  tar  wen 

°>Sm  ffliHijai  ^erisns  suffer  feas  sa^eaa?-eeLatad  cteanic  lii  'swmr 
•°320,060  pe«XK3s@  deaths  pgr  ymax  arm  asseeiataci  wi£h  wiring 
'^OdO  <^nld£«i  and  adsi^eseeits  becone  sookss  each  day 
-Ow  thizd  sf  all  IS  year  olds  sicka 

-££  all  Americans  bUji wl  smoking  there  would  he  30t  fewer  coranary 
deaths  per  ^«ar  with  200,000  lives  being  saved  each  year 

-Lung  '•"P^'^  has  increased    10  tizss  in  watsn  since  1330  and  is        the  2nd 
leading  cause  o£  cancer  deaths  in  wcmen.    Xn  1963  it  was  the  3th  cause  o£ 
death,    ^le  rise  is  associatad  vdtb  inoeased  ■anraking  by  wooen. 

ALCCB3L 

-Is  a  ■  iv.t«^wij  faceor  in  10%  of  all  dMths 

-Xs  imolved  in    of  all  mffic  accidents 


Omjwtlanal  Risks  OacposuFS   to  todc  tfimlmlt  etc,} 

-Op  to  20%  at  canuar  <teath       be  associatad  with  ocCTTOitinrtfi?  risks 

-Bach  year,  100,000  Anerieans  die  tsan  nmtrvirinvil.  iTin»««— 

-MsOKt  400,000-flar  ases  ot  i.i  t.i  iryit^mAl  diseases  are  recognized  aach  year 

-'Ibe  Japanese  and  XtaliaBS  Yspm  a  gseatar  life  expec^ncy  than  Awricans  at 
all  ages 

-14  Other  cotmeries  have  a  loiger  life  escpactancy  for  wbi  and  6  other  csmtiies 
haw  a  laager  life  «9ipectancy  for  wonen 

OniER  OCWAHISgS 

-12  other  ojuuLLoeshave  a  louer  iaddene  of  cancer  deaths  than  the  OS 

-26  other  oaiutxiea  have  a  ICMer  incidence  of  cardiovascolar  deaths 

-U  other  eauitries  have  a  lower  infant  rw»  ^ji ■ii.y  ^^te 
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iTrora  :b«  Wuhingion  Post.  Thursday.  Nov.  i.  :9791 

More  Women  Dying  of  Lung  Canczr 

Nfw  York. — Lang  cancer  has  become  the  number  two  cause  of  cancer  deaths  in 
women,  second  only  to  breast  cancer,  and  by  1983  wiil  pass  breast  cancer  to  become 
the  leader,  according  to  the  Amencan  Cancer  Society. 

This  IS  happening  at  the  same  time  that  a  woman's  chance  of  developing  breast 
cancer  also  has  increased. 

The  reason  for  the  sharp  increase  in  lung  cancer  in  women  is  the  sharp  nse, 
going  back  to  the  1940s  and  i950s,  in  women's  cigarette  smoidng.  More  women 
smokers  are  now  reaching  middle  or  later  life,  when  lung  cancer  strike. 

Lang  cancpr  deaths  in  women  passed  cancer  of  the  colon  (large  intestine)  and 
rectum  in  1977,  but  the  statistics  have  just  'Been  compiled  and  reported  by  the 
society.  The  projection  to  1983  was  .made  by  U.S.  Surgeon  General  Julius  Richinond 
and  'Alii  be  announced  by  Deputy  Surgeon  General  John  Greene  here  today. 

In  1930  the  annual  iung  cancer  death  rate  in  women  was  only  1.5  per  100,000 
while  there  were  21.4  deaths  from  breast  cancer. 

In  1977  there  were  14.9  lung  cancer  deaths  per  100.000  women  while  the  death 
rate  for  colon  and  rectal  cancer  was  14.3. 

The  breast  cancer  death  rate  has  remained  '.irtuaily  the  same  over  the  years — 
sometimes  nsmg  a  little,  sometimes  falling  a  little,  then  rising  again  despite  ad- 
vances in  treatment. 

A  newborn  baby  girl  m  the  United  States  now  has  one  chance  in  11  of  having 
breast  cancer  durmg  her  life,  compared  to  the  previously  accepted  lower  nsk  of  one 
in  13.  No  one  knows  why.  .Among  leading  suspected  causes  are  increased  fat  and 
protein  in  the  diet  and  increased  exposures  of  women  to  mdustriai  and  environmen-r 
tai  chemicals. 

In  iung  cancer,  what's  happenmg  to  women  is  what  happened  to  men  a  few 
decades  after  men  in  large  numbers  began  smoking  cigarettes.  Lawrence  GaninkeL 
Cancer  Society  statistician,  explained.  In  1963  iung  cancer  ranked  only  eighth  as  a 
cause  of  female  cancer  deaths. 

Mr.  Gramm.  Thank  you.  Dr.  Fredrickson. 

The  Qiair  would  now  yield  to  the  gentleman  from  New  Jersey- 
Mr.  MAGumE.  Thank  you,  Mr.  Giairman. 

Dr.  McGinnis,  you  have  been  one  of  the  leading  advocates  in  the 
administration  for  prevention,  and  I  wonder,  in  view  of  the  discus- 
sion we  have  had  this  afternoon  with  previous  witnesses,  and  now 
with  yourself  and  Dr.  Fredrickson,  if  you  would  give  us  your  views 
of  the  question  of  the  advisory  councils,  the  peer  review  process, 
offices  of  the  directors  with  respect  to  the  strength  at  that  level  on 
the  prevention  issue,  and  the  larger  question  of  leadership  in  this 
area. 

Dr.  McGiNNis.  Let  me  deal  with  each  of  those  in  turn,  if  I  may: 
The  question  of  peer  review  councils,  those  of  prevention-oriented 
people  in  the  directorships  of  the  various  institutes,  and  the  overall 
leadership. 

First,  it  was  the  feeling  of  the  participants  in  the  departmental 
task  force  on  prevention,  which  began,  as  I  mentioned,  2  years  ago, 
that  one  of  the  things  chat  might  be  undertaken  in  the  research 
area,  one  specific  focus,  was  on  development  of  the  knowledge  base 
of  prevention. 

And  one  of  the  recommendations  of  that  group  was  that  the 
National  Institutes  of  Health  begin  to  look  a  little  more  extensively 
at  the  way  in  which  the  sensitivity  to  the  needs  of  epidemiologic 
studies,  studies  that  were  more  oriented  to  the  prevention  of  the 
disease,  might  be  incorporated  into  the  study  sections'  activities.  I 
think  the  National  Institutes  of  Health  has  been  responsive  in  that 
regard  or  is  moving  to  become  more  responsive  in  that  regard.  You 
have  heard  from  Dr.  Wynder  that  both  the  National  Heart,  Lung, 
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I.  INTRODUCTION 


Over  the  years  there  have  been  few  opportunities  for  members  of  National 
Institutes  of  Health  (NIH)  scientific  review  groups  (SRGs)  and  representatives 
of  the  NIH  administration  to  share  their  concerns  and  suggestions  for 
refinements  in  the  grants  and  contract  peer  review  process.    To  promote  such 
interaction,  the  Associate  Director  for  Extramural  Research  and  Training,  NIH, 
scheduled  four  meetings,  on  November  19,  November  27,  December  3,  and  December 
13,  1979,  with  the  chairpersons  of  all  the  NIH  SRGs. 

Besides  the  chairpersons,  the  following  NIH  representatives  were  present  at 
these  one  day  meetings:    Dr.  Donald  S.  Fredrickson,  Director;  Dr.  William  F. 
Raub,  Associate  Director  for  Extramural  Research  and  Training;  Dr.  Carl  D. 
Douglass,  Director,  Division  of  Research  Grants  (DRG);  Dr.  S.  Stephen 
Schiaffino,  Deputy  Director,  DRG;  Dro  Samuel  M.  Schwartz,  Associate  Director 
for  Scientific  Review,  DRG;  the  executive  secretaries  of  the  SRGs;  and  selected 
administrators  from  the  various  bureaus,  institutes,  and  divisions  (BIDs).  (A 
complete  list  of  participants,  except  for  BID  staff,  is  included  in  Appendix  A.) 
To  provide  a  more  conducive  atmosphere  for  a  free  exchange  of  ideas,  about 
25  chairpersons  were  invited  to  each  meeting. 

Agenda  items  were  chosen  from  topics  of  interest  that  had  previously  been 
solicited  from  the  chairpersons  and  other  scientific  review  group  members.  The 
basic  format  was  as  follows: 

10:00  a.m.  to  10:15  a.m. 

Opening  Remarks  and  Introductions,  Dr.  Douglass 
10:15  a.m.  to  10:30  a.m. 

"Current  Issues  in  Peer  Review,"  Dr.  Raub 
10:30  a.m.  to  12:00  Noon 

Roundtable  Discussion,  Drs.  Raub,  Douglass,  Schiaffino, 
Schwartz,  and  Chairpersons 
12:00  Noon  to  1:00  p.m.  —  Lunch 
1:00  p.m.  to  2:00  p.m. 

"The  Status  of  Biomedical  Research:    NIH  Perspective," 

Dr.  Fredrickson 
Roundtable  Discussion,  Dr.  Fredrickson  and  Chairpersons 
2:00  p.m.  to  2:15  p.m.  —  Break 
2:15  p.m.  to  3:00  p.m. 

Roundtable  Discussions,  Drs.  Raub,  Douglass,  Schiaffino, 
Schwartz,  and  Chairpersons 

To  avoid  repetition  and  to  increase  clarity  of  presentation,  the  proceedings  of 
the  four  meetings  have  been  merged  here  into  a  single  volume. 
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The  chapters  on  "The  Status  of  Biomedical  Research:    NIH  Perspective"  and 
"Current  Issues  In  Peer  Review"  are  composites  of  Dr.  Fredrlckson' s  and 
Dr.  Raub's  presentations  at  the  separate  meetings.    In  the  last  chapter 
pertaining  to  the  roundtable  discussions,  the  unstructured  discussions  have  been 
organized  into  subject  areas.    Because  It  was  Impossible  to  Identify  the 
majority  of  the  speakers,  the  roundtable  discussions  have  generally  been  divided 
into  anonymous  comments  or  questions  from  the  various  chairpersons  and  responses 
from  the  NIH  staff  members. 


i 

I 
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II.    THE  STATUS  OF  BIOMEDICAL  RESEARCH:     NIH  PERSPECTIVE 
Dr.  Donald  S.  Fredrickson,  Director,  NIH 


It  is  a  pleasure  to  welcome  you  to  NIH,  and  I  want  to  express  my  own  personal 
gratitude  for  what  you  are  doing.  You  are  the  vanguard  in  a  way,  but  you  are 
also  the  rock  of  stability  upon  which  this  whole  system  rests. 

This  has  been  a  very  busy  year.    We  have  been  in  the  middle  of  a  health  planning 
exercise  for  some  time  and  have  gone  now  from  principles  to  proposals.    Some  of 
you  perhaps  have  read  the  principles,  which  were  signed  and  sent  out  by  the 
Secretary  of  HEW.    You  will  note  that  the  first  statement  was  an  acknowledgement 
that  the  support  of  ftmdamental  research  was  extremely  important  and  that 
Department  funds  should  be  expended  on  the  basis  of  criteria,  the  first  of  which 
included  a  judgment  of  scientific  excellence  as  determined  by  peer  review. 

I  hope  th&t  this  report  is  released  for  your  perusal  very  soon.    It  would  give 
you  a  chance  to  see  what  we've  been  thinking  about «    Much  of  it  has  to  do  with 
looking  at  the  research  activities  of  the  Department  as  a  whole.    NIH,  by  far 
the  largest  and  the  oldest  of  the  research  organizations  in  HEW,  nevertheless  is 
joined  by  eight  to  nine  other  agencies  that  also  conduct  research  and  have  many 
different  needs,  and  whose  demands  for  participation  in  the  knowledge  market  are 
important  today  to  a  large  number  of  constituencies. 

We  have  before  the  new  Secretary  a  second  report  which  will  deal  with  a  certain 
number  of  proposals.    One  of  these  proposes  that  the  Congress  and  the 
Administration  look  at  what  it  would  take  to  put  a  floor  on  the  number  of 
research  projects  that  are  supported  annually  for  the  next  5  years. 

Some  traditionalists  think  this  is  foolishness.    They  feel  that  this  proposal 
will  lead  to  self-fulfilling  prophesies,  that  it  interferes  with  an  old 
equilibrium  between  the  Administration,  which  says  "no,"  and  the  Congress,  which 
has  always  said  "yes."    But  we're  concerned  that  the  delicate  balance,  which  is 
so  timed  and  tuned  to  perfect  and  predictable  responses,  may  go  wrong.    Thus  we 
are  advocating  a  stabilization  of  support  for  research  grants,  if  we  can  get  the 
Congress  a^d  the  Administration  to  be  mutually  interested.    At  the  same  time,  we 
are  recognizing  that  if  you  stabilize  support,  then  the  other  parts  of  the 
system  must  be  adjusted  in  some  way  as  well,  either  up  or  down,  and  the  costs  of 
that  in  terms  of  program  and  the  nation's  capacity  for  scientific  inquiry  will 
have  to  be  reckoned  with. 

In  the  first  week  in  December,  the  Director's  Advisory  Committee  will  sit  around 
this  table.    That  Committee,  as  with  the  councils,  includes  all  kinds  of  people 
interested  in  and  knowledgeable  about  science,  from  both  the  lay  and  technical 
sides.    We'll  talk  about  "what  if,"  using  these  new  allocation  rubrics  that 
we've  devised  here  to  look  at  the  NIH,  and  present  the  research  picture  of  the 
country  as  clearly  and  crisply  as  possible. 
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This  Is  all  related  to  activities  we  started  many  months  ago,  trying  to  use  a 
new  way  of  aggregating  our  resources  so  that  they  reflect  some  kind  of 
functional  modes  along  the  continuum  that  Is  biomedical  research,  trying  to 
speak  a  common  language  and  trying  also  to  draw  Into  collective  Judgments  many 
of  the  activities  that  heretofore  have  been  called  NIH  only  because  we  added  up 
what  each  of  these  wonderful  and  Individualistic  Institutes  decided  to  do. 

One  example  Is  the  manpower  development  program.    Up  to  about  this  year  It  was 
not  clear  what  the  NIH  program  was.    But  It  Is  becoming  very  clear  this  year 
that  a  greater  degree  of  collective  decisionmaking  and  Integration  can  make 
qvilte  a  difference  In,  for  example.  Just  the  Career  Development  Awards.    We  had 
some  25  kinds  I  think  tint  11  very  recently  when  we  came  back  down  to  a  far  more 
limited  number  of  rules  and  codes  that  Institutions  should  have  to  remember  In 
order  to  apply  for  this  kind  of  support. 

This  year  we  have  added  a  number  of  consultants  to  the  Director's  Advisory 
Committee  meeting.    One  of  the  features  at  this  particular  meeting  Is  that  one 
of  your  members,  a  study  section  chairperson,  will  tell  us  what  he  thinks  about 
public  participation  In  setting  priorities  In  science.    We  want  to  examine,  to 
get  some  thoughtful  understanding  among  ourselves  about,  the  limits  and  the 
capacity  of  that  kind  of  participatory  activity.    Acknowledging  that  It's 
extremely  Important,  that  It's  quite  defensible,  that  It's  desirable  In  an 
enterprise  that  Is  paid  for  by  public  funds,  we  nevertheless  recognize  that 
there  are  limits  to  which  it  can  be  done  effectively  and  efficiently.    This  is 
one  of  our  most  important  quests  during  the  next  several  years.    You  are  all 
aware  that  there  is  a  bill  before  the  Senate,  called  S.  988,  which  proposes  that 
study  sections  Include  lay  representatives,  that  is  people  who  are  not  trained 
technically.    I  think  this  is  an  item  that  will  be  widely  discussed  during  the 
coming  year  in  various  hearings  and  will  possibly  appear  on  legislation. 

Probably  there's  not  been  any  time  in  recent  history  when  peer  review  has  been 
under  more  pressure.    The  funding  ratio  in  terms  of  the  approval  rate  has  been 
dropping  this  year,  and  things  will  not  be  easier  in  the  next  year  or  so. 
Already  there  have  been  some  reproaches  to  the  system  even  in  the  Congress.  But 
we  have  informed  those  Congressmen  who  particularly  like  to  schedule  hearings 
relative  to  the  peer  review  process  that  they  may  look  forward  to  an  even  busier 
next  year  if  NIH  can  only  fund  a  third  or  less  of  the  grants. 

The  call  recently  by  a  member  of  Congress  for  a  GAO  investigation  of  the  peer 
review  system  because  it  was  "obviously  not  fair"  to  a  particular  area  of 
science  was  actually  welcomed  by  us.    We  would  be  delighted  to  have  Congressmen 
here  so  we  can  tell  them  about  the  number  of  study  sections  we  had  10  years  ago 
and  the  number  we  have  now,  the  change  in  the  number  of  grants,  and  the 
workload. 

Certainly  there  are  many  questions  we  have  for  you  as  study  section  chairpersons 
that  1  wish  I  had  time  to  explore  with  you,  and  1  hope  that  you  will  take  them 
up  during  the  rest  of  the  session  here  today.    I'm  particularly  Interested  in 
your  attitudes  about  whether  you  can  make  the  fine  distinctions  that  are 
necessary  and  how  valuable  you  think  those  distinctions  kre  when  you  are 
discussing  a  very  large  number  of  grants,  the  majority  of  which  might  not  be 
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f traded.    The  qtiestlons  of  salaries  for  investigators,  overhead,  and  so  forth  are 
very  much  on  our  minds  these  days  as  are,  of  course,  many  correlative 
activities,  such  as  training  and  the  whole  issue  of  grants  versus  the  rest  of 
the  system. 

NIH  hag  this  year  tried  to  look  first  at  the  ROl*  and  the  POl**  mechanisms, 
stating  publicly  and  without  any  qualmg  that  these  are  our  first  lines  of 
defense  in  any  period  of  severe  austerity e    But  we're  also  aware  as  we  propose 
certain  formulas  for  grant  support,  whether  it  be  in  terms  of  priority  scores  or 
percentage  of  approved  applications  that  might  be  funded,  that  when  we  do  that 
we're  putting  intense  pressure  on  other  parts  of  the  system  as  well. 

All  in  all,  things  are  going  very  well.    I  think  we  have  in  the  last  couple  of 
years  managed  to  define  the  limits  of  NIH  and  to  find  acceptance  of  those  limits 
among  the  people  with  whom  all  of  us  have  to  deal  and  upon  whose  attitudes  much 
of  this  enterprise  depends.    We  have  stayed  out  of  regulatory  activities.  We 
still  aren't  burdened  by  long-term  commitments  to  the  care  of  populations.  And 
80  far,  I  think  we  have  begun  to  see  a  yielding  in  the  area  of  excessive  health 
promotion.    In  fact,  we  have  been  among  the  strongest  voices  urging  the  creation 
of  a  stronger  health  promotion  agency,  which  will  take  additional  pressure  off 
ue  not  to  engage  in  activities  that,  like  regulation,  could  interfere  with  our 
objectivity. 

I  think  the  apparatus  for  science  is  healthy.    But  it  also  is  not  going  to  be 
very  obese  during  the  next  few  years,  and  keeping  us  lean  and  muscular  in 
exactly  the  right  places  is  a  responsibility  we  take  very  seriously.  Throughout 
that  whole  process,  nothing  comes  up  in  fundamental  Importance  to  the  activity 
which  you  are  responsible  for.    On  peer  review  hangs  the  whole  game.    And  upon 
you  lie  many  burdens.    Since  I  last  met  with  30  study  section  chairpersons,  we 
have  four  new  study  sections;  but  that  was  one  Secretary  ago,  and  we  are 
required  to  begin  again  to  acquaint  a  new  administration  with  why  we  want  more 
consultants  and  so  forth.    We're  tireless,  and  the  subject  remains  very 
important  to  us.    But  I  can't  stress  the  requirement  of  time  and  effort  that  is 
required  on  both  sides  when  an  administration  very  quickly  changes.    All  the 
things  that  make  daily  business  so  easy  have  to  be  recreated.    We  have  to  learn 
to  understand  and  to  trust  each  other,  and  now  we're  proceeding  back  through 
that  process. 

The  main  thing  I  want  to  say  to  you,  as  I  have  said  to  other  groups  who  have 
been  here.  Is  that  the  peer  review  system  is  not  perfect,  but  it  is  the  best 
system  that  exists.    If  there  should  be  changes  in  it,  I  hope  those  changes  will 
not  be  dramatic  variations  produced  by  just  a  few  people  affected  by  the  system, 
but  that  they  reflect  the  majority  of  those  who  understand  and  participate  in 
the  peer  review  system. 
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I  think  that  you  should  be  prepared  this  year  for  a  number  of  questions  about 
peer  review,  and  it  is  not  for  us  to  orchestrate  your  response.    But  don't  be 
afraid  to  come  out  of  the  great  silent  middle  of  science  to  defend,  even  in 
Congressional  hearings  or  elsewhere,  the  nature  of  the  system  that  is  the 
subject  of  your  meeting  here.    I  will  stop  here  and  try  to  answer  any  specific 
questions  you  may  have. 


III.    ROUNDTABLE  DISCUSSION  ON  THE  STATUS  OF 
BIOMEDICAL  RESEARCH:    NIH  PERSPECTIVE 
Chairpersons  and  Dr.  Fredrlckson 


Question;    I  would  like  to  comment  on  your  observation  about  the  hearings, 
specifically  the  criticism  of  the  peer  review  system  from  within  the  scientific 
community.    There  seems  to  be  relatively  little  coming  out  of  that  same 
commxinity  in  defense  of  the  system.    Could  you  comment  on  that?    What  can  be 
done? 

Dr.  Fredrickson;    It's  very  difficult  to  get  the  great  solid  middle  to  move  out, 
to  take  positions,  and  to  make  very  clear  where  it  stands.    Clearly,  if 
disaffected  grantees  or  grant-seekers,  and  I  understand  their  agony,  want  to 
have  a  public  audience  and  get  a  member  of  the  Congress  to  propose  certain 
changes,  that  may  be  very  well.    But  changes  such  as  opening  up  study  sections 
completely,  changing  the  identification  of  innovative  research,  manipulating 
membership,  or  whatever  shouldn't  be  made  until  we  know  that  the  majority  of 
scientists  concur.    If  the  majority  of  scientists  believe  something  should  be 
done,  I'll  go  along  with  it,  because  you  have  great  wisdom,  and  I  believe  you 
completely  in  that  sense.    But  that's  the  problem.    You've  got  to  see  that  the 
great  middle  comes  out. 

I'll  give  you  one  example  of  how  effective  I  know  that  can  be.    When  the  first 
bills  came  out  to  regulate  DNA  by  statute,  we  projected  the  bills  on  slides 
before  25  leaders  of  the  scientific  community.    Everybody  read  silently  about 
the  $10,000  a  day  fine  that  would  accumulate  every  day  there  was  a  violation  and 
so  forth;  and  without  our  attempting  to  orchestrate  anything,  there  occurred  an 
outpouring  from  the  universities  and  from  the  scientific  societies  and 
communities,  a  very  adequate  demonstration  of  what  people  thought  and  how 
extraordinarily  effective  they  could  be  if  they  had  a  just  cause  as  they  saw  it. 

The  same  is  certainly  true  of  peer  review.    The  system  is  not  perfect  and  has 
problems,  but  we  are  maintaining  the  ability  of  the  young  to  enter  the  system. 
We  think  that's  very  important.    We  also  want  to  be  sure  that  there's  adequate 
representation  of  minorities  and  women.    Many  things  have  to  be  done  to  move 
with  the  times,  but  at  the  same  time,  there  are  some  verities  about  this  system, 
which  all  of  us  believe  in.    It  works.    It's  never  had  a  major  scandal  in 
35  years  of  handing  out  tremendous  sums  of  money  to  a  community  that  has  been 
the  participants.    It's  a  superb  example  of  how  democracy  can  really  work. 
It's  not  perfect,  but  It's  much  better  than  anything  else  that  has  been 
proposed. 

Question;    Could  you  comment  more  about  the  proposal  of  putting  a  floor  on  the 
number  of  proposals? 

Dr.  Fredrickson;    In  each  of  the  last  3  years,  the  House  Appropriations 
Committee  has  wanted  to  increase  the  NIH  budget  because  the  Administration  had 
left  it  about  flat,  and  they  have  arrived  at  their  own  way  of  doing  that.  The 
method  has  revolved  almost  completely  around  the  research  project  grants.  They 
know  a  lot  about  the  system,  and  they  like  to  think  about  ROls.    ROls  are  not 
the  only  way  to  do  research,  but  the  creative  opportunity  for  the  investigator 
to  get  his  or  her  own  idea  out,  to  be  judged  by  the  peer  review  system,  is  more 
than  just  aesthetically  appealing.    It  is,  I  think,  a  first  line  of  defense. 
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But  they've  been  looking  for  a  formula.    Faced  with  problems  about  allocating 
scarce  monies,  they  want  to  know  how  to  do  It.    One  year  they  will  decide  to 
fund  up  to  a  certain  priority  score.    You  know  what  a  disaster  that  turns  Into 
when  some  scores  are  normalized  and  some  are  not.    Or  they  may  decide  to  pay  a 
percentage  of  approved  grants.    The  trouble  Is  that  market  conditions  are  not 
predictable  or  stable,  and  the  number  of  grant  applications  keeps  Increasing. 

So  last  year  the  Congress,  with  our  help,  considered  an  alternative.    How  many 
renewal  and  competing  grants  do  we  award  each  year?    It  turns  out  to  be 
something  like  5,000  right  now.    The  number  concept  appealed  most  to  the  two 
committees  last  year;  and  we  believe  we  ought  to  try  to  build  on  that,  because 
that  means  you  keep  a  certain  number  of  people  In  business  and  can  adjust  the 
budget  for  Inflation,  and  so  forth.    No  formula  Is  desirable.    I  agree  with 
that.    But  these  are  not  normal  times  as  far  as  I'm  concerned  In  predicting  the 
budget. 

Comment :    I  think  we  would  all  agree  that  the  peer  review  system  has  functioned 
gloriously  In  the  past.    But  I  have  grave  reservations  as  to  whether  It  can 
continue  to  do  so  In  the  future,  If  Indeed  the  budgets  are  as  restricted  as  you 
suggest.    I  think  the  capability  of  the  peer  review  system  to  discriminate  among 
the  top  10  percent  of  the  applications  is  far  less  than  its  ability  to 
discriminate  between  the  top  and  bottom  halves.    And  if  the  situation  really 
comes  about  where  you're  paying  less  than  a  third  of  approved  applications,  I 
wonder  if  the  system  isn't  going  to  have  to  be  modified  in  some  way  to  make  it 
more  responsive  in  that  upper  third.    Otherwise  it  becomes  like  a  game  of 
Russian  roulette  if  the  budget  is  that  restricted. 

Dr.  Fredrlcksont    You  are  quite  perceptive,  though  I  don't  know  that  we're 
necessarily  going  to  be  paying  like  that.    I  just  want  you  to  know  that  these 
are  all  possibilities.    If  we  do  that,  I  think  you  are  absolutely  right;  we  will 
have  to  adapt  the  current  system  in  some  way  to  make  it  as  fair  and  as  equitable 
as  possible,  and  we'll  need  your  help.    We'll  need  your  Ingenuity  in  perceiving 
how  that  might  be  brought  about.    I  don't  think  we  can  leap  that  far  right  now, 
and  we  won't  really  know  our  budget  until  the  late  spring  anyway. 

Question;  Could  you  elucidate  on  the  process  of  developing  priorities?  I  think 
this  relates  well  to  the  budget. 

Dr.  Fredrickson:    Everybody  asks  science  to  set  priorities.    You  have  to  do 
that;  there  never  is  enough  to  go  around.    Within  NIH  we  have  ways  to  set 
priorities  which  are  entirely  our  own.    Congress,  by  making  11  institutes, 
devised  a  grid  presenting  some  priorities  and  then  proceeded  to  make  some  bigger 
than  others.    This  is  perhaps  wise,  perhaps  not,  but  still  an  excellent  way  for 
oversight  by  laymen  using  labels  that  are  understandable  by  all.    You  should  be 
aware  that  at  NIH  we're  now  organized  programmatlcally.    As  I  have  often  said 
before,  we  turn  all  the  taps  on  full,  wide  open,  and  we  let  the  water  level, 
that  is  the  priority  score  and  the  money,  determine  pretty  much  what  comes  out. 

The  question  is  whether  if  you  really  get  into  problems,  you  turn  some  of  the 
taps  tighter  than  others.    These  are  the  so-called  program  relevance  decisions, 
some  of  which  are  made  right  now.    They  are  not  very  severe,  but  we're  insisting 
the  institutes  start  to  consult  with  their  councils  if  they're  going  to  talk 
about  moving  money  around  on  a  basis  other  than  peer  review.    They  must  get 
constituency  opinion  and  do  it  with  consultation. 
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This  type  of  priority  setting  doesn't  have  to  operate  very  much  today  because 
many  priorities  have  been  set  in  the  past  by  Congress  through  special  mandates. 
But  Congress  is  growing  tired  of  mandates  and  much  prefers  to  deal  with  the 
grant  package.    I  understand  that;  they  don't  want  to  pretend  that  they  have  a 
higher  wisdom  about  pushing  cystic  fibrosis  as  opposed  to  some  other  disease. 
So  if  Congress  begins  not  to  take  these  disease  priorities  too  seriously,  except 
in  the  institute  budget,  it  will  look  more  at  Instruments,  which  is  a  good  thing 
to  do  when  funding  is  tight. 

The  number  of  priorities  you  have  to  set  are  determined  very  much  by  the 
available  amount  of  total  resources.    We  are  aware  of  some  of  the  problems,  but 
many  mechanisms  and  operations  are  not  In  place  at  the  present  time  because  it 
has  not  been  necessary  to  use  them. 

Question;    In  the  national  research  establishment  there  is  a  partnership  between 
the  universities  and  the  NIH,  and  the  universities,  a  couple  of  fine 
universities,  are  in  trouble,  as  much  trouble  as  is  the  NIH.    There's  going  to 
be  terrific  pressure  to  try  to  recover  more  salary  support  from  grants  and  to 
Increase  indirect  costs*    Are  you  getting  enough  help  in  your  battle  with 
Congress  from  universities  and  vice  versa?    Is  the  partnership  functioning  as  a 
partnership  or  are  you  functioning  at  cross-purposes? 

Dr.  Fredrickson;    You  have  put  the  question  in  an  awkward  way,  because  I  am  not 
supposed  to  battle  or  call  upon  the  forces  from  outside  to  do  battle  against  the 
President's  budget,  and  you  know  that. 

Question;    Do  the  NIH  and  the  universities  understand  each  other? 

Dr.  Fredrickson;    Fairly  well.    We  try  to  make  sure  somebody  from  the  university 
is  in  the  grants  office,  and  the  vice  presidents  are  with  us  all  the  time  so 
they  can  remind  us  of  the  current  stresses.    Do  the  universities  understand  the 
political  process?    Their  representatives  In  Washington  clearly  do,  but  many  do 
not. 

I  think  our  communication  lines  are  pretty  good,  as  open  as  they  can  be.  We 
realize  that  the  universities  are  essentially  In  a  life  struggle.    They're  not 
dying,  but  this  is  a  tough  business.    I  also  have  a  feeling  that  no  matter  what 
NIH  or  the  Government  did,  the  universities  would  adapt.    They're  the  most 
adaptive  organisms  in  the  world,  like  amoebas.    You  have  to  be  like  that. 

The  answer  to  your  question  is  that  it  will  probably  have  to  come  down  to 
confrontation  on  certain  specific  Issues.    We've  had  confrontations  with  the 
universities,  not  entirely  of  our  doing  but  very  real,  in  the  audit  problems  of 
the  past  decade.    Many  university  bookkeeping  systems  are  unsatisfactory,  even 
though  the  Government  asks  much  too  much  trivia.    Both  admitted  it  once.  Many 
universities  are  working  very  hard  at  putting  what  resources  they  can  into  their 
bookkeeping  systems,  and  we've  tried  to  work  it  out  by  compromise. 

Clearly  the  NIH  recognizes  its  key  Importance  to  the  universities.    It  can't  do 
Its  mission  without  them,  so  there 'a  no  struggle  between  us  that  need  occur. 
But  there  will  be  struggles  between  us  and  between  departments,  centers,  deans, 
professors  and  investigators  at  universities,  and  most  importantly  between 
administrations  and  scientists,  if  the  matter  of  overhead  begins  to  get  out  of 
hand,  if  it  becomes  too  large  a  fraction  of  the  grant.    Yet  none  of  us  fail  to 
recognize  the  Importance  and  fairness  of  overhead. 
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As  the  number  of  Govenunent  sources  for  funding  or  private  sources  decrease, 
people  seek  to  get  funds  from  the  government.    Tes,  we'll  have  some  more 
confrontation* 

Question:    Do  we  know  the  number  of  research  positions  that  are  available  in 
this  country  and  the  half'life  of  an  investigator? 

Dr.  Fredrickson:    The  half-life  of  a  person  in  the  NIH  system,  if  we  take  the 
cohort  study  beginning  in  1966,  is  5  years.    That's  a  shocking  metabolic  rate. 
That  doesn't  mean  they've  left  research;  you  can  obviously  imagine  the  number  of 
things  they  are  doing.    But  the  turnover  is  very  high.    We  try  to  stress  to  all 
those  who  have  to  make  political  decisions  about  science  that  its  vitality  Is 
utterly  dependent  on  a  continuing  tie  to  the  young.    We  know  that.    We  didn't 
know  how  serious  it  was  though.    We  had  some  illusions  that  we  would  last 
forever. 

Concerning  your  other  question,  we  don't  know  how  many  research  positions  are 
really  available  now.    There  is  no  index  that  can  tell  us  that.    We  know  that 
the  number  is  very  high,  which  seems  to  justify  a  continuing  Increase  In  the 
amount  of  training,  but  we're  not  sure  what  the  hard  core  of  vacancies  really 
mean.    We  are  extraordinarily  lioiited  in  collecting  such  data,  as  you  may  or  may 
not  know.    We  can't  ask  something  of  more  than  nine  people  without  an  extensive 
procedure  through  the  0MB*,  and  it  usxially  isn't  worth  the  trouble.  The 
Academy**,  however,  can  do  otherwise. 

Comment  t    Fart  of  the  commitment  involved  from  either  Government  or  society 
depends  upon  the  perceived  need.    I  would  like  to  hear  your  comment  on  whether 
there  is  a  role  for  the  NIH  to  educate  the  citizenry  about  certain  diseases  as  a 
way  of  developing  support. 

Dr.  Fredrickson:    I  don't  thiiik  you  can  ask  the  NIH  to  bear  the  burden  of 
educating  the  population  either  to  the  needs  of  certain  health  problems  or,  more 
particularly,  to  the  real  meaning  of  science.    Far  too  few  citizens  know  enough 
about  the  scientific  process  to  be  able  to  engage  in  the  debate,  to  cope  with 
the  questions  that  have  to  be  answered  about  science  in  a  democratic  society 
where  the  public  is  supposed  to  take  an  active  role. 

Last  week  I  was  at  a  hearing  of  the  Congress  where  I  heard  several  of  my 
colleagues  unhappy  with  the  NIH  because  it  had  not  trained  the  medical  community 
to  understand  prevention,  and  presumably  it  had  not  educated  the  whole 
population  to  accept  the  administration  of  prevention.    Well  I  like  to  think  NIH 
is  a  lot  to  all  people,  but  it  can't  possibly  be  responsible  for  this.    In  fact, 
we  want  to  get  out  of  the  health  promotion  business  except  where  there  are 
scientific  questions  that  we  can  answer. 


*  Office  of  Management  and  Budget 
**  National  Academy  of  Sciences 
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We  have  three  very  strong  boundaries.    One  Is  that  we  cannot  do  regulatory 
activity.    The  second  Is  that  we  are  very  cautious  about  health  promotion.  We 
have  to  do  things  right  to  the  edge  of  practicality,  but  once  it  is  established 
that  something  works  in  the  field,  we  should  not  be  out  there  selling  it.  Both 
of  those  activities s  regulation  and  excessive  health  promotion,  are  very  risky 
t©  your  ©bjeetivity.    The  third  is  that  we  must  not  engage  in  long-term  care  or 
share  commitments  that  go  on  endlessly,  because  that^s  the  immediate  source  of 
hemorrhage  for  research  money. 

Those  boundaries  prevent  us  from  going  out  and  trying  to  sell  the  people  on  what 
we  need.    You  have  to  do  that.    Of  all  the  institutions  in  the  country,  the 
university  has  been  the  primary  one  to  educate  the  people  they  send  out  and,  to 
the  limits  of  science,  to  give  them  optimism,  some  belief  in  the  perf ectability 
of  the  system.    Our  job  today  is  trying  to  convince  a  very  small  but  very 
important  segment  of  the  population,  members  of  Congress  and  others  in  the 
Administration,  about  these  facts. 

Question;    I  would  like  to  raise  a  question  that  you  touched  on  briefly. 
Fundamental  to  the  whole  peer  review  system  is  the  qxiality  of  the  review,  and 
there  are  several  factors  that  during  my  period  on  study  sections  over  the  last 
5  years  have  begun  to  put  stress  on  that  quality.    One  is  the  desire  for  broad 
representation  in  the  review  process,  broad  in  the  geographical  sense,  in  the 
representation  of  women,  and  in  the  representation  of  minorities.    Secondly,  I 
think  there  are  certain  stresses  that  come  from  an  increased  workload,  not  just 
a  large  number  of  applications,  but  the  Increasing  burden  that  disclosure 
stipulations  have  placed  upon  this  process.    Third,  which  we  just  touched  on 
before  you  arrived,  there  is  a  noticeable  lack  of  incentive  for  people  to 
participate  in  these  programs.    What  do  you  see  as  a  future  for  avoiding 
possible  problems?    Do  you  in  fact  think  they  are  real  or  potentially  real? 

Dr.  Fredrickson:    I  think  these  are  real  problems.    You  have  experienced  in 
5  years  many  changes  and  an  increase  in  the  tension  of  the  review  process. 
These  problems,  and  there  are  others,  will  not  go  away,  but  we  have  to  find 
ways  to  accommodate  them,  to  adapt  to  them,  to  embrace  them,  to  make  sure  that 
the  process  is  enriched  by  them,  and,  for  those  that  seem  more  burdensome,  not 
to  permit  them  to  destroy  the  process. 

I  don*t  need  to  go  into  these  very  specifically  unless  you  want  to.    The  issue 
of  affirmative  action  is  a  very  strong  one.    I  think  it  is  legitimate.    It  is 
inescapable,  but  I  think  it  is  appropriate.    One  probably  finds  no  disagreement 
about  that. 

The  figures  that  we  have  today  —  17  to  20  percent  women  in  our  study  sections, 
about  6  percent  minorities       are  Interesting.    Both  figures  are  much  greater 
than  the  number  of  participating  women  or  ethnic  minorities  in  experimental 
science  as  best  we  can  tell,  and  I  am  quick  to  say  that  the  base  is  pretty  soft. 
We  really  don't  know  precisely  what  the  figures  are,  but  this  is  the  result  of  a 
conscious  effort  on  the  part  of  the  Department  to  do  something.    But  you  know 
the  figures  before  that  were  pretty  scandalous  if  you  look  at  them  —  1  percent, 
or  1/2  percent  —  hardly  justifiable.    That  is  only  6,7,8  years  ago.    So  I 
think  some  inequities  have  been  addressed.    There  is  justification  for  the 
changes « 
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It  l8  necessary  for  us  to  explain  to  people  whose  objectives  are  different  that 
some  adjustments  have  to  be  made  and  on  a  long-term  basis.    Study  sections  Just 
don't  Include  12  people,  and  you  cannot  afford  to  put  a  couple  of  other  people 
on  who  really  may  be  too  Immature  or  not  understand  the  process.    You  can't  do 
that  because  they  are  all  specialists  whose  specialties  add  up  to  a  field  of 
activity  of  a  study  section.    I  don't  think  that  the  Department  or  any  people 
Involved  are  opting  for  that,  but  they  are  going  to  keep  up  the  pressure,  and  I 
think  that  until  we  see  the  quality  of  review  destroyed,  we  should  not  be  too 
concerned. 

I  don't  think  It  has  been.    I  hope  that  we  can  accommodate  this  need  to  broaden 
and  to  bring  Into  the  mainstream  of  science  In  every  way  as  many  women  and  as 
many  minorities  as  possible.    I  think  we  need  the  richness  of  their 
contributions.    One  of  those  activities  Is  to  participate  In  study  sections. 

The  Issues  of  disclosure  are  quiet.    The  threat  produced  by  the  Freedom  of 
Information  and  the  Privacy  Acts  of  a  couple  of  years  ago  are  today  far  less 
exciting.    Energy  has  gone  out  of  those  electrons  and  we  are  In  a  pretty  stable 
position.    Perhaps  there  will  be  some  new  court  decisions,  something  else  we 
have  to  adjust  to,  but  I  am  fairly  pleased  with  the  stability  as  of  this  moment. 

What  Is  really  the  problem,  of  course.  Is  the  workloads    There  Is  a  terrible 
attack  on  quality.    You  already  give  a  tremendous  amount  of  time,  uncompensated 
In  terms  of  money,  to  a  load  that  Is  now  simply  too  big  for  many  study  sections. 
All  of  us  have  to  watch  the  market  very  carefully  over  the  next  couple  of  years. 
Then  I  think  we  need  to  find  out,  with  your  help,  whether  there  are  some 
adaptations,  some  aspects  of  review,  that  we  need  to  put  Into  place  to  keep  the 
situation  \inder  control. 

Comment ;    Many  of  the  considerations  of  our  study  sections  have  not  been  on  the 
qxiestlon  of  maintaining  the  quality  of  science  but  maintaining  capital 
equipment.    We  are  finding  It  very  difficult  to  rationalize  the  necessary 
constraints  of  capital  equipment.    In  our  particular  discipline,  people  In  very 
capital  Intensive  areas  of  Investigation  are  going  away  from  academic  research 
Into  Industry  because  there  Is  better  equipment  available  to  them  In  Industry. 
I  think  this  Is  an  Issue  that  really  needs  to  be  attacked.    You  can't  keep 
things  first-class  In  a  research  organization  with  an  ever  decreasing,  outmoded 
equipment  base. 

Dr.  Fredrlckson:    We  recognize  that  we  have  a  real  problem  In  trying  to  replace 
equipment,  and  we  are  probably  going  to  have  to  take  direct  measures,  perhaps 
collective  ones  through  research  resources  and  perhaps  In  combination  with  the 
National  Science  Foundation.    Last  year  .for  example,  GMS*  put  seven  million 
dollars  Into  equipment.    They  had  some  extra  money,  and  that  was  an  excellent 
move,  but  unfortunately  It  was  a  single  year  capitalization. 

There  Is  also  a  problem  In  the  Institutions  with  sharing  equipment  and  with 
maintenance.    Years  of  affluence  have  left  a  fair  fragmentation  of  support  In 
Individual  laboratories  and  Institutions  and  destroyed  the  Incentive  for 
collective  activity  to  make  sure  that  equipment  was  used  as  normally  as 
possible. 

*    National  Institute  of  General  Medical  Sciences,  NIH 
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I  know  the  problens  and  we  can  go  further.    NIH*s  own  Intramural  program  ought 
to  develop  a  huge  base  for  renting  equipment.    So  if  you  want  to  buy  a  big  piece 
of  equipment,  NIH  will  buy  it  for  you,  rent  it  back  to  you,  and  maintain  it;  but 
as  soon  as  you  are  not  using  it,  we  will  put  it  with  somebody  else.    A  few 
institutions  are  big  enough  to  do  that  too.    There  are  needs  for  reform  in 
instruments  that  need  to  go  along  with  improved  capitalization. 

ghaegtiQHg    Dr.  Fredrickson,  could  you  comment  on  the  future  levels  of  enthusiasm 
to  support  training  grant  programs  and  more  specifically  on  the  types  of 
proposals  that  are  being  considered  to  attract  more  M.D.'s  into  this  area? 

Dr.  Fredrickson;    On  the  first  part  of  that  question,  the  level  of  enthusiasm  is 
very  strong  around  here.    We  are  now  putting  about  5  percent  of  NIH's  total 
resources  into  training.    That  is  not  the  total  amount  that  is  going  into 
manpower  development,  but  it  is  the  amount  basically  going  into  training  grants 
and  fellowships  of  the  conventional  type.    This  5  percent  in  our  estimate, 
albeit  an  arbitrary  determination,  is  about  the  minimum  that  we  think  should  be 
deployed  for  the  maintenance  of  the  tide  of  young  people  who  are  absolutely 
crucial  for  the  vigorous  system  for  research. 

The  issue  here  is  partly  a  philosophical  one.    It  is  maintained  by  some  as  an 
extreme  position  that  the  Government  should  not  be  in  training,  while  others 
question  how  you  adjust  the  amount  of  training  grants  vis-a-vis  the  total 
available  resources.    The  main  difficulty  about  trying  to  plan  and  defend 
training  grants  at* any  given  level  is  that  we  are  really  talking  about 
maintaining  what  is  needed  5  or  10  years  hence  in  science,  and  given  the 
year-to-year  budgeting  of  the  Congress  and  the  NIH,  obviously  this  is  extremely 
difficult. 

Training  in  our  view  is  absolutely  crucial.    I  would  guess  that  if  we  could  not 
support  training,  we  should  not  support  research  for  very  long.    I  think  it  is 
that  integral.    There  is  no  doubt  that  we  have  to  make  short-term  adjustments. 
We  have  to  raise  stipends  this  year,  so  there  will  be  some  downturn  in  the 
number  of  trainees  that  we  can  support  on  the  budget  that  we  have.    There  will 
probably  be  a  minor,  I  hope  a  relatively  small  decrease,  in  the  numbers  of 
trainees  during  fiscal  '80  and  '81. 

Now  with  respect  to  M.D.'s,  that  is  a  more  complex  question.    First  of  all  the 
curves  that  show  a  rise  in  Ph^D.'s  versus  M.D.'s  have  reached  a  level  of 
stability,  so  that  now  the  percentage  of  the  total  number  of  principal 
investigators  who  are  M.D.'s  is  holding  steady  at  a  figure  which,  to  be  sure,  is 
considerably  less  than  it  used  to  be.    There  are  many  reasons  why  this  is  true 
not  all  of  which  have  to  do  with  the  difficulties  of  attracting  M.D.'s  per  se 
into  scientific  inqxiiry  as  a  way  of  life. 

Clearly  when  we  started  out  25  years  ago,  there  was  less  professionalism  in 
research.    It  was  much  easier  to  be  a  part-time  investigator.    That  opportunity 
has  practically  disappeared.    A  career  choice  has  to  be  made,  and  for  an  M.D. 
there  are  more  attractions,  more  distractions.    It  is  not  surprising  that  the 
total  number  has  declined  from  the  earlier  ratio  and  that  the  total  ratio  has 
changed.    Also  science  is  moving  much  faster  than  it  was  two  decades  ago,  and  it 
is  very  difficult  to  combine  both  clinical  and  laboratory  skills  to  a  sufficient 
degree  to  compete  in  today's  really  tough  world. 
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We  need  to  continue  to  have  M.D.'s  in  training.    We  need  clinical  investigators 
or  we  could  never  translate  all  of  the  laboratory  activities  into  practical 
applications,  and  we  would  be  In  a  system  that  wasn't  complete. 

The  M.D./Ph.D.  programs  will  probably  be  modestly  expanded,  but  we  have  to 
examine  a  certain  number  of  problems.    One  problem  that  has  been  called  to  our 
attention  is  that  M.D.'s  now  graduating  with  Ph.D.  training  qualifications  in 
science  are  gravely  concerned  that  If  they  have  to  spend  3  years  in  a  totally 
clinical  program,  they  are  going  to  lose  their  skills,  and  they  won't  be  able  to 
get  on  the  train  when  they  go  to  the  station.    Now  this  is  a  serious  problem, 
which  is  compounded  by  the  views  of  the  subspecialty  boards  that  fail  to  allow 
M.D.'s  the  opportunity  to  keep  up  their  science  or  even  to  move  from  one 
institution  to  another  during  that  total  3  year  period.    We  are  gathering 
Information  now,  and  are  going  to  talk  with  the  subspecialty  boards  and  make 
them  acquainted  with  the  problem  to  see  If  we  can  adjust  these  situations. 

Exactly  what  additional  devices  need  to  be  employed  to  maintain  the  number  of 
M.D.'s  interested  in  a  career  in  research  are  not  certain.    The  Academy,  which 
is  supported  by  us  each  year  to  examine  the  needs  for  training  in  this  country, 
has  a  study  of  clinical  research  underway;  and  we  have  some  activities  of  our 
own. 

I  suppose  the  attraction,  as  is  true  for  the  Ph.D.,  depends  to  a  great  degree  on 
the  predictability  of  research  support.    At  the  present  time  if  you  are  really 
good,  you  can  almost  certainly  count  on  getting  a  grant  from  NIH  and  having  a 
career  in  science  as  long  as  you  stay  good.    But  competitiveness  is  rising.  It 
is  getting  more  difficult  to  fund  the  number  of  grants  that  are  the  same 
percentage  of  approved  grants  that  we  see,  and  we  don't  expect  that  situation  to 
be  relieved  very  much  in  1980  and  1981.    However  we  plan  to  use  all  the  devices 
we  have  available  to  try  to  maintain  that  opportunity  at  about  the  same  level. 
All  that  will  really  depend  on  the  total  budget  that  the  President  allows  us, 
which  will  be  made  public  In  about  the  second  week  in  January. 

Now  let  me  ask  the  assembled  group  a  question.    Suppose  we  were  only  able  to  pay 
one  out  of  five  grants  that  came  to  NIH  and  went  to  your  study  sections.    Do  you 
think  that  would  cause  you  an  acute  embarrassment  or  difficulties  above  and 
beyond  what  you  see  now? 

Comment t     I  wouldn't  see  it  as  increasing  the  difficulty,  though  it  may  increase 
the  pressure  considerably.    My  own  sense  of  the  way  grants  are  considered  is 
that  there  are  some  truly  outstanding  applications  at  the  top  that  are  readily 
identifiable,  probably  less  than  20  percent  of  the  total  grants.    I  think  the 
community  would  suffer,  but  I  don't  think  the  study  sections  would  suffer  by 
having  to  fund  only  one  out  of  five  grants. 

Dr.  Fredricksont    Do  you  think  the  morale  of  the  study  section  members  would 
suffer? 

Comment ;    Indeed  that  might  happen.    But  I  do  not  think  it  would  be  a  workload 
problem. 
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Comment ;    I  was  on  during  the  years  of  the  impounded  funds.    The  attitude  of  the 
members  ranged  from  severe  depression  to  extreme  hostility  —  "why  am  I  wasting 
my  time  even  coming  here  when  only  10  percent  of  the  work  that  I  do  has  any 
prospect  of  being  funded?"    I  think  that  there  might  be  an  element  of  that 
again.    If  people  are  spending  a  lot  of  time  going  through  grants  that  are  never 
going  to  be  funded,  why  waste  their  time? 

Comment g    We  had  this  experience  in  the  American  Heart  Association,  where  we 
were  faced  with  being  able  to  fund  only  18  percent  of  the  total  grants,  and  it 
really  didn't  have  much  affect  on  the  morale  of  the  study  sections.    But  I  am 
not  sure  that  the  same  experience  would  carry  over  to  NIH. 

Dr.  Fredricksont    I  asked  the  question  to  get  reactions  and  to  encourage  and 
urge  you  not  to  be  depressed  by  any  single  year  convolutions  which  we  may  be 
headed  for.    I  am  not  trying  to  predict.    We  may  be  better  off  than  we  thought, 
but  I  think  that  we  are  in  a  state  of  transition.    Biomedical  scientists  have 
probably  never  been  healthier  in  the  sense  of  opportunity.    I  think  this  is  not 
false  optimism.    The  possibilities  are  simply  extraordinary,  far  beyond  what 
they  were  20  years  ago,  because  many  doors  have  been  open.    At  the  same  time 
there  is  no  question  but  that  biomedical  science  in  this  country  is  leveling 
out,  that  just  maintaining  it  against  inflationary  pressures  is  going  to  be  a 
tough  job. 

We  are  going  to  have  to  adapt  to  the  new  reality.  It  had  to  come  and  what  we 
have  to  do  is  with  wisdom,  and  certainly  with  some  optimism,  conclude  that  we 
can  find  a  way  to  maintain  this  extraordinary  system. 

Question;    I  was  pleased  to  hear  your  comments  about  training,  and  I  wondered  If 
you  could  comment  about  the  political  aspect  of  the  NIH  budget  today.    Is  it 
simply  a  matter  of  general  austerity  and  are  there  specific  aspects  of  the 
budget  that  are  made  for  political  reasons? 

Dr.  Fredrlckson:    The  NIH  budget  is  subject  to  an  extraordinary  array  of 
political  pressures  at  every  juncture.    Virtually  every  group  with  a  particular 
cause,  whether  it  be  conservation  or  support  for  particular  diseases  or 
activities,  has  special  interests. 

Of  course  the  largest  single  pressure  of  the  NIH  budget  is  the  same  as  what 
exists  in  every  other  place  —  inflation  and  the  Intent  to  balance  the  budget  on 
the  part  of  the  Administration  in  the  face  of  increasing  defense  expenditures. 
Since  a  modest  fraction  of  the  whole  budget  is  in  the  so-called  controllable  as 
opposed  to  the  noncontrollable  area,  there  is  more  competition  for  the  dollar. 

The  problem  has  been  compounded  in  the  recent  years  by  the  addition  in  the 
Congress  of  its  own  budget  limits.    For  the  first  time  this  year,  the  Congress 
is  really  under  a  budget  limit,  and  the  Appropriation  Committees  cannot  go  as 
far  as  they  want.    Last  year  they  were  iinder  the  same  constraints,  but  they 
broke  constraints;  this  year  they  are  probably  not  going  to  be  allowed  to  do 
that. 
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Now  these  are  the  strengths.    Congress  Is  tired  of  disease  mandates;  they  find 
It  too  difficult  to  make  these  judgments.    They  also  want  to  seek  a  way  to 
stabilize  science.    They  believe  In  biomedical  research.    For  the  last  3  years 
especially,  they  have  been  trying  to  find  formulas  for  maintaining  the  budgets 
against  Inflationary  cuts  at  some  level. 

Last  year  we  negotiated  long  and  hard  with  them,  and  we  came  down  on  the  House 
side  at  least  In  terms  of  the  number  of  new  and  competing  grants  that  could  be 
funded.    The  whole  Congressional  appropriation  rested  solely  on  ROls,  and 
Congress  really  learned  what  ROls  mean.    They  know  how  many  study  sections  there 
are.    They  know  how  much  you  work,  how  much  you  do  for  nothing.    They  are  very 
well  appraised  of  the  peer  review  process  and.  In  fact,  they  back  It.  They 
believe  In  It  consummately. 

This  year  we  decided  to  Initiate  an  attempt  for  the  next  5  years  to  get  them  to 

make  as  reasonable  a  promise  as  they  can  ever  make  on  a  year-to-year  basis  for 

predictability  of  grant  support.    That  request  Is  In  a  research  planning 

document  that  has  not  yet  been  released  by  the  Department.    I  hope  It  comes  out 

soon.  h 

Now  within  health  science  there  are,  of  course,  enormous  currents  of  ^! 
competition.  The  regulatory  agencies  require  us  to  develop  certain  programs  to  | 
attempt  to  address  certain  needs  and  to  keep  science  moving  In  a  practical  way. 
The  requirements  for  measurement  of  new  technology  and  the  whole  cost  * 
containment  demand  upon  health  science  cannot  be  Ignored.  If  we  don't  meet  ^ 
these  demands,  there  won't  be  any  reason,  any  Impulse  on  the  part  of  society  to  >* 
continue  to  support  some  small  Island  of  sanctuary  against  these  social 
pressures. 

We  have  to  maintain  this  continuum  knowing  that  the  Congress  and  everybody  else 
can't  make  decisions  about  the  areas  you  deal  with.    You  Judge  the  grants. 
Mr.  Kennedy  wants  to  put  laymen  on  your  study  sections;  that  won't  destroy  you, 
but  they  won't  help  you  make  the  technical  judgments  you  have  to  make.    You  have 
to  make  them  down  at  this  end  of  the  continuum.    We  would  like  to  make  sure  that 
the  so-called  science  base  activities  are  supported  at  a  predictable  level.  We 
will  trade  that  opportunity  for  a  guarantee  that  we  will  continue  to  maintain 
the  continuum  In  the  direction  of  practical  application,  that  we  won't  neglect 
the  consequences  of  the  Inventions  that  arise  out  of  discovery,  that  we  will  get 
them  to  the  consumer.    In  doing  that,  of  course,  NIH,  very  strongly  maintains 
certain  boundaries  around  Its  activities.    We  maintain  them  much  more  strongly 
than  we  could  4  or  5  years  ago,  because  I  think  we  have  shown  that  science  cares 
about  the  practicality  of  what  It  Is  doing. 

But  the  Congress  and  the  Administration  are  struggling  to  make  decisions.  How 
can  you  wisely  set  aside  a  certain  amount  of  public  money  for  what  Is  basically 
an  Investment  In  a  distant  future? 
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The  social  contract  that  maintains  societal  support  of  research  Is  not  a  natural 
law.    Not  all  societies  find  it  within  their  Interest  to  maintain  very  much  of  a 
margin  for  this  kind  of  activity.    America  came  aborning  in  a  time  at  the  end  of 
the  Enlightenment  where  this  was  just  the  thing  to  do.    While  it  isn't  in  the 
Cengtitution^  some  people  maintain  it  was  an  original  intent  of  the  Founding 
Fathers.    However,  there  is  nothing  that  guarantees  an  allocation  of  a 
particular  portion  of  society's  money  for  this  kind  of  activity.  Its 
Justification  has  to  come  by  a  constant  reiteration  of  the  need,  of  the 
advantages,  of  the  values  of  what  has  gone  on  before  and,  to  me,  a  demonstration 
that  we  care.    We  care  integrally  about  the  quality  of  what  we  ask  the  public  to 
buy,  and  that  is  where  you  come  in. 

Question;    I  wonder  if  any  consideration  has  been  given  to  getting  money  by 
formula.    Most  industries  have  set  rules  about  investing  so  much  of  their 
capital  in  research  development,  and  whether  we  like  it  or  not,  we  tend  to  be 
arriving  in  this  country  at  some  degree  of  paid  for  medicine.    Would  it  be  a 
reasonable  thing  to  say  that  a  percentage  of  the  national  medical  bill  ought  to 
go  into  research  and  development  activities,  and  as  the  cost  increases,  this 
should  reflect  the  need  for  more  research  and  development? 

Dr.  Fredrieksont  We  do  it  all  the  time.  Nobody  knows  what  the  right  percentage 
should  be  or  exactly  what  the  best  base  would  be,  but  the  current  favorite  model 
is  the  health  care  costs. 

Question;    Do  you  use  that  when  you  go  to  Congress? 

Dr.  Fredrickson;    We  don't  use  it  with  Congress.    We  use  it  with  the 
Administration.    However,  we  are  not  allowed  to  propose  to  Congress  our  own 
solutions  except  when  we  may  be  asked.    Nevertheless  there  is  plenty  of  currency 
to  that  idea.    It  is  just  that  nobody  is  willing  to  make  a  based  formula  kind  of 
support  for  almost  anything  except,  I  guess,  social  security,  which  has  to  be 
protected. 

Comment ;    My  second  suggestion  is  that  we  find  a  way  to  get  a  percentage  of  the 
overrun  on  the  next  Bl  bomber  or  perhaps  a  battleship  or  something  like  that. 

Dr.  Fredrickson;    No,  but  there  is  something  much  more  practical  that  we  can  do. 
We  spend  between  one  and  two  hundred  million  dollars  now  on  clinical  trials,  and 
there  is  going  to  be  continuation  of  this  activity.    A  much  stronger  and 
ultimately  persuasive  argument  is  that  the  fiduciary,  who  pays  the  health  bill 
and  who  wants  these  questions  answered  for  the  sake  of  determining  compensation 
rates,  ought  to  pay  the  costs.    As  the  health  care  financing  agency  knows,  all 
we  are  out  for  is  a  reasonable  share,  even  one  percent  of  its  budget,  in  order 
to  finance  these  very  costly  trials.    I  think  that  in  the  next  4  or  5  years  you 
are  going  to  learn  a  lot  about  that,  and  probably  there  will  be  some  adjustment 
so  that  we  can  get  rid  of  that  big  burden  in  a  perfectly  honorable  and  quite 
justifiable  way.    But  it  has  not  yet  been  settled  or  agreed  upon  by  any  of  the 
support  people. 

Question;    Would  you  give  me  an  overview  of  the  new  missions,  the  new  roles  of 
the  next  5  to  10  years  that  you  visualize  for  the  National  Institutes  of  Health? 
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Dr.  Fredrlckson;    In  the  next  few  years  we  will  probably  be  returning  to  many  of 
our  traditional  roles  rather  than  expanding  into  new  areas.    Four  or  5  years  ago 
when  I  came  here,  I  thought  that  defining  the  nature  of  the  boundaries  of  NIH 
and  examining  many  of  the  new  rules  which  it  had  just  inherited  or  was 
inheriting  from  the  Congress  were  important.    I  felt  very  strongly  that  the  role 
of  NIH  was  to  examine  what  was  wrong  in  the  health  system  that  science  could 
correct,  what  the  needs  were  that  the  Congress,  the  Administration  and  public 
saw  with  the  application  of  medical  science  to  the  human  condition,  and  then  to 
try  to  adjust  and  address  as  many  of  those  issues  as  was  appropriate  for  this 
agency . 

As  a  result  we  went  into  a  number  of  activities ,  such  as  consensus  searches , 
occupational  health,  concerns  of  the  Food  and  Drug  Administration  and 
Environmental  Protection  Agency,  toxicology,  and  determination  of  carcinogens. 
We  urged  the  Secretary  to  develop,  and  took  the  initiative  in  putting  together, 
a  National  Toxicology  Program  where  for  the  first  time  the  regulators  and  the 
researchers  now  sit  down  on  a  regular  basis  and  together  look  at  their  needs. 

In  other  words  we  were  trying  to  get  the  cutting  edge  of  science  and  the  needs 
of  society  together.    We  looked  at  issues  of  health  promotion,  at  the  control 
matters  that  were  mandated,  and  at  the  urgent  need  for  dissemination  of 
Information  about  cancer  in  order  to  get  the  best  treatment.    We  began  to 
encourage  the  Public  Health  Service  to  add  strength  to  some  of  its  other 
agencies,  such  as  the  Center  for  Disease  Control,  to  give  it  primarily  as  much 
health  promotion  clout  as  possible,  because  too  much  health  promotion  is  in  my 
view  a  threat  to  the  objectivity  of  the  scientific  world  message.    It  is  like 
regulatory  activity;  you  can't  go  near  it,  and  we  were  being  pulled  towards 
regulation.    We  are  still  dragging  near  the  edge  with  the  DNA  guidelines,  which 
was  an  example  of  a  real  crisis  of  an  anxious  society  concerned  about  possible 
successive  powers  of  scientific  techniques.    We  managed  to  keep  that  out  of  the 
statutory  or  rigid  statutory  mode  into  guidelines  that  I  think  are  effective. 

To  make  a  long  story  short,  we  have  been  able  to  trim  away  a  number  of  things 
that  threatened  NIH  and  ultimately  its  ability  to  be  highly  objective  in 
science.    The  nation  needs  a  sharp  instrument  for  applying  the  scientific  method 
to  problems  in  the  medical  area.    It  must  not  be  encumbered  by  subjective 
burdens.      For  example  the  National  Center  for  Health  Care  Technology  was 
recently  created  to  do  much  of  our  consensus  work,  certainly  to  put  the  value 
judgments  on  technical  judgments  that  we  have  made. 

What  will  be  the  missions  of  the  NIH?    NIH  will  continue  to  have  a  very  large 
mission  in  applying  science  to  answering  health  care  questions  such  as  clinical 
trials.    I  think  NIH  must  do  that,  for  it  is  the  best  instrument  through  its 
constituencies  for  taking  up  these  terribly  difficult,  expensive  long-term 
randomized  studies.    We  are  going  to  be  moving  as  much  as  we  can  towards  the 
preventive  mode,  insisting  upon  ambulatory  care  in  research.    I  am  not  sure  what 
our  relationship  will  be  with  institutions  in  maintaining  their  stability  to 
carry  out  the  teaching  that  requires  science  to  go  on  in  its  midst,  but  this  is 
going  to  be  very  important.    I  think  that  in  the  main  we  will  still  be  the 
principal  science  agency  in  the  Government  for  the  health  sciences,  but  we  will 
be  in  a  role  that  will  be  very  contiguous  and  complementary  to  many  other 
agencies  where  these  health  missions  have  to  be  carried  out. 
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Appendix  C 

Section  I-E-5  states  that  exempt  from  these 
Guidelines  are  "Other  classes  of  recombinant 
DNA  molecules,  If  the  Director,  NIH,  with 
advice  of  the  Recombinant  DNA  Advisory 
Committee,  after  appropriate  notice  and 
opportunity  for  public  comment,  finds  that 
they  do  not  present  a  significant  risk  to 
health  or  the  environment.  (See  Section  IV- 
E-l-l>-(l)-(d).)  Certain  classes  are  exempt  as 
of  publication  of  these  Revised  Guidelines. 
The  list  is  in  Appendix  C." 

Under  exemption  I-E-5  of  these  Revised 
Guidelines  are  those  recombinant  DNA 
molecules  that  are  propagated  and 
maintained  in  cells  in  tissue  culture  and  that 
are  derived  entirely  from  non-viral 
components  (that  is,  no  component  is  derived 
fiom  a  eukaryotic  virus). 

Appendix  0 

As  noted  above  at  the  beginning  of  Section 
III-A.  certain  HVl  and  HV2  host-vector 
systems  are  assigned  containment  levels  as 
specified  in  the  subsections  of  Section  III-A. 
Those  so  classified  as  of  publication  of  these 
Revised  Guidelines  are  listed  below. 

*  HVl — Unmodified  laboratory  strains  of 
Saccharomyces  cerevisiae 

'  HVl — The  following  specified  strains  of 
Neurospora  crassa  which  have  been  modified 
tp  prevent  aerial  dispersion:  (1)  inl 
(inositoUess)  strains  37102,  37401,  46316. 
64001  and  89601. 

(2)  csp-1  strain  UCLA37  and  csp-2  strains 
FS  590.  UCLAlOl  (these  are  conidial 
separation  mutants). 

(3)  eas  strain  UCLA191  (an  "easily 
wettable"  mutant. 

HVl — Asporogenic  mutant  derivatives  of 
B.  subtilis.  These  derivatives  must  not  revert 
to  sporeformers  with  a  frequency  greater  than 
10"';  data  confirming  this  requirement  must 
be  presented  to  NIH  for  certification.  The 
following  piasmids  are  accepted  as  the  vector 
components  of  certified  B.  subtilis  HVl 
systems:  pUBUo.  pCl94,  pSl94,  pSA2100, 
pEl94,  pTl27,  pUBll2,  pC221,  pC223. 

*  HV2 — The  following  sterile  strains  of 
Saccharomyces  cerevisiae,  all  of  which  have 
the  ste-VC9  mutation,  SHYl,  SHY2,  SHY3, 
and  SHY4.  The  following  piasmids  are 
certified  for  use:  YIpl,  YEp2,  YEp4,  YIp5, 
YEp6.  YRp7,  YEp20,  YEp21,  YEp24.  YIp25. 
YIp26,  Ylp27,  YIp28,  YIp29.  Ylp30,  Ylp31. 


*  These  follow  the  assigned  containment  levels  as 
specified  in  the  subsections  of  Section  III-A  with 
one  exception.  This  exception  is  that  experiments 
involving  complete  genomes  of  eukaryotic  viruses 
will  require  P3-I-HV1  or  P2-I-HV2  rather  than  the 
levels  given  in  the  subsections  of  Section  QI-A 


Yip32.  and  Ylp33.  These  piasmids  can  be 
considered  EK2  vectors  when  propagated  in 
1776. 

Appendix  E 

As  noted  in  the  subsections  of  Section  IV- 
E-l-b-{l)  the  Director,  NIH,  may  take  certain 
actions  with  regard  to  the  Guidelines  after 
public  notice  and  RAG  consideration. 

Some  of  the  actions  taken  to  date  include 
the  following: 

•  The  following  experiment  has  been 
approved:  The  cloning  in  B.  subtilis,  under  P2 
conditions,  of  DNA  derived  from 
Saccharomyces  cerevisiae  using  EK2  plasmid 
vectors  provided  that  an  HVl  B.  subtilis  host 
is  used. 

•  Unmodified  laboratory  strains  of 
Neurospora  crassa  can  be  used  in  all 
experiments  for  which  HVl  A'',  crassa 
systems  are  approved  provided  that  these  are 
carried  out  at  physical  containment  one  level 
higher  than  required  for  HVl.  However,  if  P3 
containment  is  specified  for  HVl  N.  crassa, 
this  level  is  considered  adequate  for 
unmodified  N.  crassa.  For  P2  physical 
containment,  special  care  must  be  exercised 
to  prevent  aerial  dispersal  of  macroconidia, 
including  the  use  of  a  biological  safety 
cabinet. 

•  P2  physical  containment  shall  be  used  for 
DNA  recombinants  produced  between 
members  of  the  genera  Streptomyces  and 
Micromonospora  except  for  those  species 
which  are  known  to  be  pathogenic  for  man, 
animals  or  plants  [2A]. 

•  Cloned  desired  fragments  from  any  non- 
prohibited  source  may  be  transferred  into 
Agrobacterium  tumefaciens  containing  a  Ti 
plasmid  (or  derivatives  thereof),  using  a 
nonconjugative  E.  coli  plasmid  vector 
coupled  to  a  fragment  of  the  Ti  plasmid  and/ 
or  the  origin  of  replication  of  an 
Agrobacterium  plasmid,  under  containment 
conditions  one  step  higher  than  would  be 
required  for  the  desired  DNA  in  HVl  systems 
(i.e.  one  step  higher  physical  containment 
than  that  specified  in  the  subsections  of 
Section  UI-A).  Transfer  into  plant  parts  or 
cells  in  culture  would  be  permitted  at  the  \ 
same  containment  level  (one  step  higher). 

•  Bacillus  subtilis  strains  that  do  not  carry 
an  asporogenic  mutation  can  be  used  as  hosts 
specifically  for  the  cloning  of  DNA  derived 
from  E.  call  K-12  and  Streptomyces 
coelicolor  using  NIH-approved 
Staphylococcus  aureus  piasmids  as  vectors 
under  P2  conditions. 

•  Streptomyces  coelicolor  can  be  used  as  a 
host  for  the  cloning  of  DNA  derived  from  B. 
subtilis.  E.  coli  K-12,  or  from  S.  aureus 
vectors  tha<  have  been  approved  for  use  in  B. 
subtilis  under  P2  conditions. 

Dated:  November  26, 1979. 
Donald  S.  Fredrickson, 
Director,  National  Institutes  of  Health. 

(FR  Doc  79-36841  Filed  11-29-79:  8;4S  am] 
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Recombinant  DNA  Research; 
Proposed  Actions  Under  Guidelines 

agency:  National  Institutes  of  Health, 
PHS.  HEW, 


action:  Notice  of  proposed  actions, 
under  NIH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules. 

summary:  This  notice  sets  forth  actions 
proposed  by  the  Director,  NIH,  under 
the  1978  NIH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules 
(43  FR  60108),  and  introduces  the 
publication  of  proposed  NIH  Guidelines. 

FOR  FURTHER  INFORMATION  CONTACr. 

Additional  information  can  be  obtained 
from  Dr.  William  J.  Gartland,  Office  of 
Recombinant  DNA  Activities,  National 
Institutes  of  Health,  Bethesda.  Maryland 
20205.  (301)  496-6051. 
SUPPLEMENTARY  INFORMATION:  I  am 

today  issuing  for  public  comment 
proposed  revised  NIH  Guidelines  for 
Research  Involving  Recombinant  DNA 
Molecules.  This  action  is  taken  in 
accordance  with  Section  IV-E-l~b(l)  of 
the  NIH  Guidelines  (43  FR  60128)  v^hich 
says,  "The  Director's  proposed  decision, 
at  his  discretion,  may  be  published  in 
the  Federal  Register  for  30  days  of 
comment  before  final  action  is  taken." 
This  announcement  is  both  a  "Decision 
Document"  explaining  the  background 
and  reasons  for  the  proposed  decision 
and  an  Environmental  Impact 
Assessment.  Immediately  following  this 
announcement  there  appears  a  copy  of 
the  proposed  revised  NIH  Guidelines. 
Both  the  Decision  Dociunent/ 
Environmental  Impact  Assessment  and 
the  proposed  revised  Guidelines  are 
issued  for  public  comment  for  a  period 
of  30  days.  Written  comments  and 
inquiries  should  be  addressed  to  the 
Director,  National  Institutes  of  Health, 
Bethesda,  Md.  20014.  All  comments 
received  will  be  available  for  public 
inspection  at  the  Director's  office  on 
weekdays  (Federal  holidays  excepted) 
between  the  hours  of  8:30  a.m.  and  5 
p.m.  The  structure  of  this  Decision 
Docimient/Environmental  Impact 
Assessment  is  as  follows: 

I.  History  of  the  NIH  Guidelines  Through 
1978. 

n.  Revision  of  the  December  1978 
Guidelines. 

III.  The  "£".  coli  K-12/P1  Recommendation" 
Made  by  the  RAG  at  the  September  6-7, 1979, 
Meeting. 

rV.  Other  Recommendations  Made  on 
"Major  Actions  "  by  the  RA  C  at  the 
September  6-7,  1979.  Meeting. 

I.  Histor}'  of  the  NIH  Guidelines  Through 
1978 

The  history  leading  to  the  issuance  of 
original  1976  NIH  Guidelines  for 
Recombinant  DNA  Research  is 
described  in  detail  in  the  Environmental 
Impact  Statement  on  the  1976 
Guidelines,  and  in  the  "Decision 
Document"  accompanying  the 
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Guidelines  in  the  Federal  Register  of 
July  7, 1976.  Key  points  in  the  history 
included: 

•  The  Maxine  Singer-Dieter  Soli  letter 
[Science  181,  1114, 1973}  arising  from  the 
Gordon  Research  Conference  on  Nucleic 
Acids  of  July  1973. 

•  The  Paul  Berg  et  al.  letter  to  Science 
[185.  303, 1974)  calling  for  the  NIH  to 
estabhsh  an  advisory  conunittee  to  write 
gmdelines. 

•  The  Asilomar  conference  of 
February  1975. 

•  The  work  of  the  NIH  Recombinant 
DNA  Advisory  Committee  (RAC) 
through  1975,  resulting  in  the  proposed 
guidelines  of  December  1975. 

•  The  special  meeting  of  the  Advisory 
Committee  to  the  Director.  NIH.  on 
February  9-10. 1976.  to  review  the 
proposed  guidelines. 

•  Final  issuance  of  the  NIH 
Guidelines  on  June  23. 1976  (published  in 
the  Federal  Register  on  July  7. 1976). 

The  history  from  the  period  July  1976 
to  December  1978  includes  the  following 
key  points: 

•  DeUberations  on  revisions  by  the 
RAC  during  1977,  resulting  in  proposed 
revisions  published  for  comment  in  the 
Federal  Register  on  September  27. 1977 
(42  FR  49596). 

•  A  public  hearing  on  the  revisions,  at 
the  meeting  of  the  Advisory  Committee 
to  the  Director,  NIH,  December  15-16. 
1977. 

•  Publication  for  public  comment  in 
the  Federal  Register  on  July  28, 1978  (43 
FR  33042)  of  new  proposed  revised 
guidelines  accompanied  by  a  detailed 
Decision  Document  and  a  detailed 
Environmental  Impact  Assessment 

•  A  public  hearing  on  the  proposed 
Revisions,  chaired  by  the  General 
Counsel  of  HEW.  on  September  15. 1978. 

•  Publication  of  revised  guidelines  on 
December  22. 1978  (43  FR  60080), 
accompanied  by  a  detailed  Decision 
Document  and  Environmental  Impact 
Assessment 

The  entire  history  is  extentively 
documented  in  Volumes  1-4  of 
"Recombinant  DNA  Research" — a  series 
constituting  a  readily  available  public 
record  of  activities  in  regard  to  the  NIH 
Guidelines. 

n.  Revision  of  the  December  1978 
Guidelines 

The  December  197g  NIH  Guidelines 
for  Research  Involving  Recombinant 
DNA  Molecules  (43  FR  60108)  include 
procedures  for  changing  the  Guidelines. 
As  detailed  in  Section  IV-E-l-b-(l)  of 
the  Guidelines,  this  involves 
consideration  of  the  proposed  changes 
by  the  NIH  Recombinant  DNA  Advisory 
Committee  (RAC)  wdth  an  opportunity 
for  public  and  Federal  agency  comment 


and  with  publication  in  the  Federal 
Register  of  the  final  decision  by  the 
Director.  NIH. 

On  April  11, 1979,  there  appeared  in 
the  Federal  Register  (44  FR  21730)  the 
first  changes  in  the  Guidelines  under 
these  new  procedures.  There,  1 
published  background  information  on 
recommendations  made  by  the  RAC  at 
their  Feburary  16-17, 1979,  meeting,  and 
promulgated  certain  changes  in  the 
Guidelines. 

In  the  Federal  Register  on  July  20, 1979 
(44  FR  42914),  I  published  background 
information  on  recommendations  made 
by  the  RAC  at  their  May  21-23, 1979, 
meeting,  and  promulgated  certain 
additional  changes  in  the  Guidelines. 

At  the  most  recent  RAC  meeting  on 
September  6-7, 1979,  additional  changes 
in  the  Guidelines  were  recommended. 
Parts  in  and  IV  of  this  announcement 
give  background  information  on  these 
recommendations  and  my  proposed 
decision  on  them.  Immediately  following 
this  annoimcement,  there  appear 
proposed  revised  NIH  Guidelines  for 
Research  Involving  Recombinant  DNA 
Molecules  (which  I  will  refer  to  as  the 
November  1979  proposed  Guidelines). 
These  were  obtained  by  incorporating 
into  the  December  1978  Guidelines  all 
the  changes  made  following  the 
February  16-17,  May  21-23.  and 
September  6-7  RAC  meetings. 

m.  The  "E  coli  K-12/P1 
Reconunendation"  Made  by  the  RAC  at 
the  September  6-7, 1979,  Meeting 

The  organization  of  Part  III  of  this 
announcement  is  as  follows: 

In  Section  ni-A.  the  historical 
background  of  the  "E  coli  K-12/P1 
Recommendation"  is  given.  In  simimary, 
this  was  a  recommendation  that 
experiments  involving  propagation  of 
recombinant  DNA  in  EKl  hosts  ^ould 
be  exempted  from  the  Guidelines,  but  be 
carried  out  at  the  Pi  level  of  physical 
contaiimient  and  be  registered  with  the 
Institutional  Biosafety  Committee  (IBC) 
without  the  requirement  for  IBC  prior 
review. 

Section  III-B  specifies  a  framework 
for  analyzing  how  a  hazardous  situation 
might  result  from  these  changes  in  the 
Guidelines,  and  then  shows  the  low 
probability  of  each  of  a  series  of  steps 
required  for  a  harmful  effect — including 
escape  of  E.  coli  K-12  in  significant 
numbers  from  a  Pi  laboratory, 
implantation  and  persistence  of  E.  coli 
K-12  in  the  human  intestinal  tract 
conversion  of  E.  coli  K-12  into  an 
epidemic  pathogen,  and  transmission  of 
recombinant  DNA  to  other  organisms. 

Section  III-C  gives  my  responses  to 
issues  raised  in  correspondence 
concerning  the  recommendation. 


Section  III-D  discusses  alternatives 
which  I  considered  prior  to  my  proposed 
decision.  _ 

Section  m-E  gives  my  proposed 
decision.  In  summary,  these  experiments 
are  not  to  be  exempted  from  the 
Guidelines.  I  proposed  to  accept  the 
recommended  containment  level  of  PI 
and  EKl,  and  the  requirement  that  these 
experiments  be  registered  with  and 
reviewed  by  the  IBC.  Prior  review  by  the 
IBC  would  not  be  required  before 
initiation  of  most  experiments  in  this 
class.  Prior  review  and  approval  by  the 
IBC  would  be  required,  however,  for 
experiments  in  which  there  is  a 
deliberate  attempt  to  have  the  £1  coli  K- 
12  efficiently  express  a  gene  coding  for  a 
eukaryotic  protein.  Regisfration  of  these 
experiments  with  NIH,  and  review  of 
them  by  NIH,  would  not  be  required. 

III-A.  Background 

Of  all  the  recommendations  arising 
from  the  last  three  meetings  of  the  RAC, 
the  one  that  has  generated  the  greatest 
number  of  letters  and  the  most 
discussion  at  the  RAC  meetings  is  a  * 
proposal  adopted  by  the  RAC  on 
September  6, 1979,  by  a  vote  of  10  in 
favor,  4  opposed,  and  1  abstention,  that: 

Those  recombinant  DNA  molecules  that 
are  propagated  in  E.  coli  K-12  hosts  not 
containing  conjugation-proficient  plasmids  or 
generalized  transducing  phages,  when 
lambda  or  lambdoid  bacteriophages  or  non- 
conjugative  plasmids  are  used  as  vectors,  are 
exempted  from  the  Guidelines,  subject  to  the 
prohibitions  of  I-D-1  through  I-D-6.  Prior  to 
initiation  of  the  experiments,  investigators 
wishing  to  carry  out  such  experiments  must 
submit  a  registration  doomient  that  contains 
(a)  a  description  of  the  3ource(s)  of  DNA  (b) 
natiuc  of  the  inserted  DNA  sequences  and  (c) 
the  hosts  and  vectors  to  be  used.  This 
registration  document  must  be  dated  and 
signed  by  the  investigator  and  filed  only  with 
the  local  IBC  with  no  requirement  for  review 
by  the  IBC  prior  to  initiation  of  experiments 
in  these  categories. 

(In  referring  to  this  recommendation 
during  my  analysis  below,  I  will  call  it 
the  "£.  coli  K-12/P1  Recommendation.") 

At  my  request,  the  NIH  Office  of 
Recombinant  DNA  Activities  (ORDA) 
has  prepared  a  312-page  book  entitled 
"Backgroimd  Documents  on  £.  coli  K- 
12/Pl  Recommendation."  This  contains 
a  history  of  the  RAC  consideration  of 
this  proposal  at  both  its  May  1979  and 
September  1979  meetings,  and  includes 
copies  of  all  correspondence  received 
and  documents  reviewed  by  the  RAC  at 
these  meetings.  This  document:  (i)  is 
now  available  for  public  inspection  at 
ORDA;  (ii)  can  be  made  available  (in 
whole  or  in  part)  to  any  requester  upon 
payment  of  reproduction  costs;  and  (iii) 
will  be  published  (and  subsequently 
may  be  purchased  through  the  U.S. 
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Government  Printing  Office)  ais  part  of 
Volume  5  of  "Recombinant  DNA 
~    Research,"  a  series  constituting  a  public 
record  of  activities  in  regard  to  the  NIH 
Guidelines. 

I  have  carefully  examined  this 
extensive  record  in  detail.  A  summary  of 
the  record  is  as  follows: 

1.  A  proposed  exemption  was 
published  for  public  comment  in  the  ' 
Federal  Register  on  April  13, 1979,  as 
follows: 

Those  recombinant  DNA  molecules  that 
are  propagated  in  E.  coli  K-12  hosts  not 
containing  conjugation-proficient  plasmids  or 
generalized  transducing  phages,  when 
lambda  or  lambdoid  bacteriophages  or  non- 
conjugative  plasmids  are  used  as  vectors,  are 
exempt  from  the  Guidelines. 

2.  Dr.  Wallace  Rowe,  a  member  of  the 
RAG  and  one  of  the  two  proposers  of  the 
exemption,  sent  to  the  RAG  members  on 
May  4  a  document  supporting  the 
exemption,  including  copies  of  a  number 
of  pubhshed  scientific  papers  and  letters 
from  immunologists  concerning  their 
assessment  of  the  possibility  of 
autoimmune  disease  being  caused  in 
man  as  a  result  of  recombinant  DNA 
experimentation. 

3.  Also  sent  to  the  RAG  members  prior 
to  their  May  21-23  meeting  were  other 
docuemnts  commenting  on  risk- 
assessment  in  general  and  the  Rowe- 
Martin  polyoma  experiments  in 
particular,  as  well  as  four  letters 
commenting  directly  on  the  proposed 
^exemption:  two  supporting  the  proposal 
and  two  considering  it  premature, 

4.  At  the  May  21-23  meeting,  the  RAG 
discussed  the  proposed  exemption  for 
several  hotors.  A  motion  was  passed  by 
a  vote  of  17  to  0,  with  3  abstentions: 

That  the  chair  appoint  a  working  group  to: 
(a)  conduct  a  rigorous  scientiflc  analysis  of 
the  £.  coli  K-12  host-vector  systems  with 
specific  regard  to  the  state  of  evidence  of 
attendant  biohazards  of  such  studies/ 
systems;  (b)  explore  existing  nonRAC 
(medical  microbiology)  mechanisms  for 
regulating  these  specific  host-vector  systems; 
(c)  develop  proposals  for  "new"  devices  for 
ensuring  laboratory  safety  standards  with 
such  systems;  and  (d)  report  the  results  of 
this  working  group  to  the  full  RAC  for  its 
consideration. 

Later  in  the  meeting.  Dr.  David 
Baltimore  recommended  that 
recombinant  DNA  experiments 
involving  E.  Coli  K-12  host-vector 
systems  be  permitted  under  PI 
conditions,  rather  than  be  totally  exempt 
from  the  Guidelines.  He  said  that  his 
proposal  would  involve  registration  with 
the  local  IBG  with  the  forwarding  of  a 
registration  docimient  to  ORDA.  The 
RAG  voted  18  to  3,  with  1  abstention,  in 
favor  of  recommending  Dr.  Baltimore's 


proposal  for  consideration  by  the 
Working  Group. 

Later  in  the  meeting.  Dr.  Jane  Setlow, 
the  RAG  chairman,  appointed  Drs. 
Luther  Williams  (chairman),  Susan 
Gottesman,  Richard  Novick,  and  Samuel 
Proctor  to  this  "Pl/EKl"  Working 
Group. 

5.  The  Pl/EKl  Working  Group 
deliberated  and  submitted  the  following 
proposal  which  was  published  for 
comment  in  the  Federal  Register  on  July 
31, 1979: 

Those  recombinant  DNA  molecules  that 
are  propagated  in  E.  coli  K-12  hosts  not 
containing  conjugation-proficient  plasmids  or 
generalized  transducing  phages,  when 
lambda  or  lambdoid  bacterio-phages  or  non- 
conjugative  plasmids  are  used  as  vectors,  can 
be  handled  at  PI  and  are  exempted  from  the 
Guidelines. 

6.  Between  the  May  and  September 
RAC  meetings,  14  letters  commenting  on 
the  proposal  were  received  and 
transmitted  to  the  RAG  members.  All 
the  commentators  expressed  strong 
support  for  the  proposed  exemption. 
Most  of  them  supported  the  original 
proposal  for  complete  exemption  as 
published  in  the  Federal  Register  on 
April  13, 1979.  One  of  these  letters  was 
signed  by  183  scientists  who  attended 
the  1979  Gordon  Research  Gonferences 
on  Nucleic  Acids  and  on  Biological 
Regulatory  Mechanisms. 

7.  In  addition  to  letters  commenting 
directly  on  the  Federal  Register 
proposal,  other  relevant  documents  sent 
to  the  RAG  prior  to  the  September  6-7 
meeting  included  an  additional  letter  on 
the  Rowe-Martin  polyoma  experiment,  a 
background  document  from  the  Pl/EKl 
Working  Group,  and  a  manuscript  on  a 
framework  for  assessing  the  potential 
risks  of  recombinant  DNA  experiments 
prepared  by  Dr.  Sidney  Brenner  for  the 
United  Kingdom  Genetic  Manipulation 
Advisory  Group. 

8.  Distributed  at  the  September  6-7 
meeting  were  a  simmiary  of  the  major 
recommendations  of  an  ad  hoc  National 
Institute  of  Allergy  and  Infectious 
Diseases  working  group  on  risk- 
assessment  and  a  more  detailed 
background  document  on  E.  coli  K-12, 
prepared  by  the  Pl/EKl  Working  Group. 

9.  At  the  September  6-7  meeting, 
several  hours  were  spent  discussing  this 
proposal  (I  have  reviewed  a  transcript  of 
this  portion  of  the  meeting).  Among  the 
items  covered  during  the  discussion 
were:  the  interpretation  of  the  Rowe- 
Martin  polyoma  experiments;  the 
interpretation  of  two  papers  which 
appeared  in  the  July  1979  edition  of  the 
recombinant  DNA  Technical  Bulletin, 
"Testing  of  Host- Vector  Systems  in 
Mice"  by  Rolf  Freter  et  al.,  and 
"Survival  of  E.  coli  Host- Vector  systems 


in  the  Human  Intestinal  Tract"  by  Stuart 
Levy  and  Bonnie  Marshall;  and  the 
status  of  the  NIH  Risk  Assessment 
Program.  Questions  discussed  included: 
How  likely  is  the  escape  of  E.  coli  K-12 
from  the  laboratory?  What  is  the 
likelihood  of  its  persistence?  (survival 
without  selective  advantage?)  What  is 
the  possibility  of  a  reversion  of  its  - 
disabling  properties? — or  transfer  of  its 
DNA  to  a  wild  type  strain?  How  likely 
and  how  dangerous  would  the 
colonization  of  humans  by  E.  coli 
bacteria  making  a  "foreign"  protein 
be?— considering  the  danger  either  due 
directly  to  action  of  the  "foreign"  protein 
or  due  to  induced  autoimmunity?  How 
much  should  the  RAG  consider 
imaginary  hypothetical  hazards  and 
how  much  should  it  concentrate  on 
perceived  real  hazards?  How  should  one 
extrapolate  from  current  data  to  set 
reasonable  containment  levels  for 
experiments? 

Concluding  this  discussion,  the  RAC 
voted  10  to  4,  with  1  abstention,  for  the 
"E.  coli  K-12-P1  Recommendation." 

Section  III-B  of  this  document 
analyzes  in  detail  the  issues  discussed 
by  the  RAG  prior  to  their  voting  on  the 
E.  coli  K-12/P1  Recommendation." 

III-B,  Analysis: 

This  section  begins  with  a  framework 
for  analyzing  how  a  hazardous  sitvatlon 
might  result  from  the  recommended 
changes  in  the  Guidelines,  and  then 
shows  the  low  probability  of  each  of  a 
series  of  steps  required  for  a  harmful 
effect 

Framework  for  Analysis 

As  a  framework  for  analyzing  how 
recombinant  DNA  experimentation 
might  lead  to  a  hazardous  situation,  the 
following  appeared  in  the  NIH 
Environmental  Impact  Statement  on  the 
1976  Guidelines,  and  remains  valid 
today: 

The  hypothetical  mechanisms  by  which 
insertion  of  foreign  genes  into  cells  or  viruses 
might  result  in  the  formation  of  hazardous 
agents  are  ...  in  principle,  applicable  to 
persons,  animals,  and  plants.  There  is,  as 
stated  before,  no  know  instance  in  which  a 
hazardous  agent  has  been  created  by 
recombinant  DNA  technology.  Current 
knowledge  permits  no  more  than  speculation 
that  such  agents  may  be  produced  and  an 
equally  speculative  assessment  of  the  nature 
and  extent  of  hazards  associated  with  a 
particular  recombinant  DNA 
experiment.  ... 

In  order  that  any  potential  hazard  be 
realized,  it  is  necessary  that  each  of  a  number 
of  sequential  events  occur.  Each  event  in  the 
sequence  is  possible  only  if  the  earlier  events 
have  occurred.  The  organism  must — 

(a)  Contain  foreign  genes,  ■ 

(b)  Escape  from  the  experimental  situation, 

(c)  Survive  after  escape. 
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(d)  Become  established  in  an  environment 
permitting  its  growth  and  multiphcation. 

(e|  Contact  other  living  organisms  in  a 
significant  manner,  including  contact  by  a 
sufficient  number  of  organisms  to  ensure  . 
sur\  ival  and  growth  and  to  cause  infection. 
Note  that  the  environment  in  (d)  may  be  a 
living  organism  itself. 

In  those  cases  where  the  detrimental  effect 
would  result  from  the  formation  of  a  harmful 
protein,  the  organism  containing  the 
recombinant  DNA  would  have  to — 

(f)  Contain  a  gene  for  a  potentially  harmful 
protein. 

(g)  Be  able  to  express  the  foreign  gene  (that 
is.  synthesize  the  corresponding  protein)  and 

(h)  Synthesize  the  protein  in  sufficient 
quantity  to  be  deleterious  to  the  infected 
organism. 

The  overall  probability  of  a  detrimental 
effect  resulting  from  the  formation  of  a 
harmful  protein  is  then  equal  to  the  product 
obtained  by  multiplying  together  the 
probability  of  each  event,  (a)  through  (h). 


In  those  cases  where  the  foreign  DNA  itself 
might  be  the  cause  of  undesirable  effects, 
another  set  of  events  must  be  considered. 
Where  the  foreign  DNA  is  presumed  to 
increase  the  pathogenicity  of  the  initial  host 
cell  or  virus,  the  inserted  DNA  must — 

(i)  Impart  a  selective  advantage  for  growth 
to  the  carrier  of  the  recombinant  DNA  as 
compared  with  the  original  cell  or  virus. 

(j)  Alter  the  metabolism  of  the  carrier  so 
that  it  becomes  disease-producing. 

The  overall  probability  of  a  detrimental 
effect  by  this  mechanism  is  then  equal  to  the 
product  obtained  by  multiplying  together  the 
possibilities  of  events  (a)  through  (e)  times  (i) 
through  (j). 

In  the  case  where  the  foreign  DNA  is 
presumed  to  cause  undesirable  effects  by 
virtue  of  its  transfer  out  of  the  original 
recipient  and  reinsertion  into  cells  of  another 
species,  the  DNA  must — 

(k)  Leave  the  original  recipient  without 
being  destroyed, 


4  escape  ^  persistence 


/ 

\ 


reversion  of 
disabling  properties 


(1)  Survive  transfer  to  another  cell, 
(m)  Become  associated  with  the  other  cell 
in  a  stable  manner,  either  as  an  independent 
element  or  by  natural  recombination. 

The  overall  probability  of  an  undesirable 
effect  arising  by  means  of  the  secondary 
transfer  mechanism  is  equal  to  the  product 
obtained  by  multiplying  together  the 
probabilities  of  events  (a)  through  (e)  and  (k) 
through  (m). 

A  more  recent  framew^ork  for 
assessing  the  risks  of  recombinant  DNA 
experiments  was  prepared  by  Dr.  Sidney 
Brenner  for  the  United  Kingdom  Genetic 
Manipulation  Advisory  Group.  This 
document,  which  is  part  of  the 
"Background  Documents  on  E.  coli  K- 
12/Pl  Recommendation"  available  from 
ORDA,  was  discussed  by  the  RAG  at 
their  September.  1979,  meeting.  The 
Brenner  document  uses  "generation 
trees."  He  gives  examples  such  as: 


outcome 


transfer  of  plasmid 
to  wild  type  strain 


or 


escape 


persistence 


acquisitic«i  of 
a  plasmid  from  - 
a  natural  donor 


transfer  by 
mobilization 
to  wild  type 
strain 


outccroe 


As  Dr.  Brenner  points  out  in  a  letter  of 
July  26,  "It  is  important  to  recognize  that 
if  any  of  the  factors  which  are  used  can 
be  assigned  zero,  then  everything  must 
be  zero  for  that  particular  event.  Thus  if 
something  does  not  express,  that  is 
enough;  if  it  expresses  and  if  the  product 
has  no  biological  target,  that  too  is 
enough;  and  if  it  expresses  and  has  a 
biological  target  and  cannot  gain  access 
to  it,  that  also  is  of  no  consequence." 

Both  frameworks  (i.e.,  that  of  the  EIS 
or  of  Brenner)  lead  to  the  conclusion 
that  if  any  of  the  multiple  steps  leading 
to  the  final  outcome  has  a  zero 
probability,  then  the  probability  of  the 
final  outcome  is  zero.  If  no  step  has  zero 
probability  but  if  each  sequential  step 
leading  to  the  final  outcome  has  a  low 
probability,  then  the  final  outcome  has 
an  exceedingly  low  probability. 

What  is  the  Likelihood  of  E.  coli  K-12 
Escape  From  A  Pi  Laboratory? 

For  an  organism  containing 
reco  ibinant  DNA  to  cause  a  public 


health  hazard,  it  must  first  escape  from 
the  laboratory. 

The  NIH  Guidelines  specify  in  Section 
II-A  that: 

The  first  principle  of  containment  is  a  strict 
adherence  to  good  microbiological  practices. 
Consequently,  all  personnel  directly  or 
indirectly  involved  in  experiments  on 
recombinant  DNAs  must  receive  adequate 
instruction.  This  shall  as  a  minimum  include 
instructions  in  aseptic  techniques  and  in  the 
biology  of  the  organisms  used  in  the 
experiments,  so  that  the  potential  biohazards 
can  be  understood  and  appreciated. 

The  definition  of  PI  physical 
containment  in  addition  requires  the 
following: 

"II-B-l-a-{l).  Laboratory  doors  shall  be 
kept  closed  while  experiments  are  in  ■• 
progress. 

II-B-l-a-(2).  Work  surfaces  shall  be 
decontaminated  daily,  and  immediately 
following  spills  of  organisms  containing 
recombinant  DNA  molecules. 

n-B-l-a-{3).  All  biological  wastes  shall  be 
decontaminated  before  disposal.  Other 
contaminated  materials,  such  as  glassware, 


animal  cages,  and  laboratory  equipment, 
shall  be  decontaminated  before  washing, 
reuse,  or  disposal. 

lI-&-l-a-{4).  Mechanical  pipetting  devices 
shall  be  used;  pipetting  by  mouth  is 
prohibited. 

II-B-l-a-(5).  Eating,  drinking,  smoking,  and 
storage  of  foods  are  not  permitted  in  the 
laboratory  area  in  which  recombinant  DNA 
materials  are  handled. 

II-B-l-a-{6).  Persons  shall  wash  their 
hands  after  handling  organisms  containing 
recombinant  DNA  molecules  and  when  they 
leave  the  laboratory. 

II-B-l-a-{7).  Care  shall  be  taken  in  the 
conduct  of  all  procedures  to  minimize  the 
creation  of  aerosols. 

II-B-l-a-{8).  Contaminated  materials  that 
are  to  be  decontaminated  at  a  site  away  from 
the  laboratory  shall  be  placed  in  a  durable 
leak-proof  container,  which  is  closed  before 
removal  from  the  laboratory. 

II-B-l-a-{9).  An  insect  and  rodent  control 
program  shall  be  instituted. 

II-B-l-a-(10).  The  use  of  laboratory  gowms, 
coats,  or  uniforms  is  discretionary  with  the 
laboratory  supervisor. 

I]-B-l-a-(ll).  Use  of  the  hypodermic 
needle  and  syringe  shall  be  avoided  when 
alternative  methods  are  available. 
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II-B-l-a-{12).  The  laboratory  shall  be  kept 
neat  and  clean. 

Two  requirements  of  PI  are  most 
important.  First,  all  biological  wastes 
are  to  be  decontaminated.  E.  coli  are 
very  sensitive  to  chemical  disinfection. 
[Disinfection,  Sterilization  and 
Preservation,  Seymour  S.  Black,  editor, 
second  edition,  Lea  and  Febiger,  1977.) 
Second,  mouth  pipetting  is  prohibited.  In 
the  1976  NIH  Guidelines,  mouth- 
pipetting  was  permitted  at  the  Pi  level. 
Mouth-pipetting  was  prohibited  at  the 
Pi  level  in  the  Guildelines  promulgated 
in  December  1978.  The  "Decision 
Document"  accompanying  proposed 
revised  guidelines  in  the  Federal 
Register  on  July  28,  1978,  said: 

A  number  of  commentators  have  urged  that 
mouth  pipetting  be  prohibited  at  the  Pi  level 
of  physical  containment  This  is  strongly 
endorsed  by  NIH  safety  experts,  who  point 
out  that  this  is  an  important  safety  feature, 
and  that  efficient  new  mechanical  pipetting 
aids  should  not  greatly  hamper  researchers. 
Also,  the  EMBO  Standing  Advisory 
Committee  on  Recombinant  DNA  Research 
"believes  that  mouth  pipetting  should  be 
prohibited  in  P2-P4  laboratories."  In  addition, 
the  Working  Group  of  American  virologists 
which  met  on  April  6-7,  1978,  to  review  the 
report  of  the  U.S. -EMBO  Workshop  To 
Assess  Risks  for  Recombinant  Experiments 
Involving  the  Genomes  of  Animal,  Plant,  and 
Insect  Viruses  wrote  the  following  in  their 
report:  "In  its  deliberations,  the  Working 
Group  was  impressed  with  the  safeguards 
afforded  by  a  ban  on  mouth  pipetting  for 
recombinant  DA  experiments  involving  E. 
coli  K-12  host-vectors.  The  group  felt  that  the 
only  plausible  way  E.  coli  K-12  could  gain 
entry  into  laboratory  workers  was  by  oral 
ingestion.  The  analysis  contained  in  the  U.S.- 
E.MBO  Report  was  predicated  on  the  remote 
possibility  that  E.  coli  K-12,  containing 
eukaryotic  viral  DNA.  would  be  swallowed 
and  the  viral  DNA  insert  would  be  dehvered 
to  a  tissue  in  the  body  which  ordinarily 
would  be  inaccessible  to  the  virus.  A 
prohibition  of  mouth  pipetting  would  clearly 
prevent  this  sequence  of  events  from  even 
beginning.  The  Working  Group  therefore, 
recommended  that  no  mouth  pipetting  be 
allowed  at  any  level  of  physical  containment 
(including  Pi)  when  working  with  E.  coli  K- 
12." 

The  Environmental  Impact 
Assessment  accompanying  proposed 
revised  guidelines  in  the  Federal 
Register  on  July  28,  1978,  said: 

A  major  change  *  *  *  is  the  banning  of 
mouth  pipetting  at  the  Pi  level,  meaning  that 
mouth  pipetting  is  now  banned  for  all 
experiments  covered  by  the  guidelines.  Since 
the  only  plausible  way  £.  coli  K-12  could 
gain  entry  into  laboratory  workers  is  by  oral 
ingestion,  this  ban  greatly  reduces  the 
possibility  that  any  organisms  containing 
recombinant  DNA  will  escape  and  thus 
minimizes  the  risk  of  environmental  impact. 

Pl-type  laboratories  are  used  around 
the  world  for  diagnostic  microbiological 


purposes,  which  involve  handling  many 
common  pathogens.  There  is  no 
evidence  that  the  public  has  ever  been 
endangered  by  the  diagnostic  and 
research  efforts  of  the  many  private, 
city,  county,  and  State  microbiological 
laboratories  associated  vn\h  hospitals 
and  public  health  departments.  While 
accidental  infections  in  laboratory 
workers  have  occurred,  no  epidemic  or 
hazard  to  the  public  health  has  ever 
been  shown  to  have  arisen  from  work 
conducted  in  accordance  with  the  basic 
safe  practices  required  in  a  Pl-type 
laboratory. 

The  main  additional  safety  features  of 
P2  and  P3  as  compared  with  Pi  are  the 
use  of  a  biological  safety  cabinet, 
controlled  air  flow,  and  access  control. 
These  features  are  of  primary 
importance  in  dealing  with  orgaoisms 
transmitted  by  the  respiratory  route.  For 
enteric  organisms,  such  as  E.  coli,  the 
main  route  of  transmission  is  oral.  Thus 
the  ban  on  mouth  pipetting,  the 
requirement  for  decontamination,  and 
observance  of  basic  personal  hygiene 
and  sanitation  practice,  as  required  at 
the  PI  physical  containment  level,  are 
the  essential  safety  features.  The 
additional  features  of  P2  and  P3  provide 
additional  safeguards  against  inhalation 
exposure,  which  is  not  a  route  of 
infection  for  E.  coli. 

What  is  The  Probability  of  E.  coli 
Causing  An  Epidemic  By  Person-to- 
Person  Spread? 

There  are  E.  coli  strains  (other  than 
E.  coli  K-12)  which  can  cause  disease  in 
man.  However,  even  for  these,  epidemic 
spread  by  person-to-person  contact  is 
extremely  unlikely  in  adults.  As 
summarized  by  Dr.  Sherwood  Gorbach 
(Journal  of  Infectious  Diseases  137,  615, 
1978): 

The  organisms  are  transmitted  by  the  fecal- 
oral  route.  Person-to-person  spread  is  rather 
unlikely,  and  for  this  reason  secondary 
transmission  of  E.  coli  from  the  index  case  to 
another  person  is  rarely  observed.  These 
epidemiologic  characteristics  are  based  on 
the  requirement  for  a  large  oral  inoculum  of 
E.  coli  to  initiate  disease,  an  inoculum 
estimated  to  be  at  least  lO'-lO'"  organisms. 
Under  natural  circumstances,  only  highly 
contaminated  sources  such  as  food  and  water 
can  serve  as  vehicles  of  transmission. 

As  discussed  in  an  April  12, 1977, 
letter  from  Dr.  Roy  Curtiss  (reprinted  in 
the  Environmental  Impact  Statement  on 
the  1976  Guidelines): 

In  terms  of  communicability  of  E.  coli  K-12, 
we  know  that  enteric  diseases  caused  by 
enteropathogenic  E.  coli  and  various  strains 
of  Shigella,  Salmonella  and  Vibrio  are 
transmitted  by  contaminated  food  and  water 
and  that  manifestation  of  disease  symptoms 
requires  consumption  of  approximately  one 


million  bacteria.  Such  enteric  diseases  are 
seldom  spread  by  aerosols  ...  In  terms  of 
the  more  usual  means  for  spread  of  enteric 
pathogens,  it  is  evident  that  enteric  diseases 
are  very  well  controlled  in  the  United  States 
by  sanitary  engineering. 

Certain  strains  of  E.  coli,  such  as 
those  which  produce  enterotoxins,  are 
responsible  for  a  portion  of  acute 
diarrheal  diseases  of  childhood  and 
have  been  related  to  hospital  nursery 
outbreaks  of  diarrheal  disease.  Data 
collected  thus  far  suggest  that  E.  coli 
diarrheal  disease  is  relatively 
uncommon  in  the  United  States,  but  is 
more  common  in  the  developing  world. 

Dr.  Eugene  Gangarosa,  writing  in  the 
Journal  of  Infectious  Diseases  137,  634, 
1978,  concluded  as  follows: 

Current  evidence  suggests  that 
diarrheagenic  E.  coli  are  not  important 
causes  of  disease  in  the  sanitized  urban 
centers  of  the  United  States  at  this  tune. 
However,  enterotoxigenic  E.  coli  are  a 
leading  cause  of  diarrhea  among  travelers 
who  visit  developing  countries.  The  failure  of 
diarrheagenic  E.  coli  pathogens  to  gain  a 
foothold  in  this  coimtry,  despite  problems 
with  enteropathogenic  E.  coli  in  nurseries 
during  the  1940's  and  1950's  and  the  more 
recent  multiple  introductions  of 
enterotoxigenic  E.  coli  by  travelers  returning 
from  developing  areas  of  the  world, 
demonstrates  the  epidemiologic  impotence  of 
diarrheagenic  E.  coli  in  the  relatively 
sanitized  environment  of  the  United  States. 
Nondiarrheagenic  E.  coli  seem  to  be  major 
pathogens  in  community-acquired  and 
nosocomial  infections  in  extraintestinal  sites. 

In  my  judgment,  the  potential  for  an 
epidemic  caused  by  the  genetically 
manipulated  K-12  strain  of  E.  coli  does  not 
seem  remotely  possible.  Even  if  disease  could 
occur,  it  seems  most  unlikely  that 
transmission  from  the  laboratory  to  the 
community  would  take  place,  because  of  the 
reasons  cited  previously. 

Is  E.  coli  K-12  Pathogenic? 

The  "E.  coli  K-12/P1 
Recommendation"  mandates  the  use  of 
E.  coli  K-12  hosts.  Although  there  are 
pathogenic  strains  of  E.  coli,  the 
enfeebled  laboratory  strain  E.  coli  K-12 
is  not  pathogenic.  As  noted  in  the 
Environmental  Impact  Assessment 
published  in  the  Federal  Register  on  July 
28,  1978: 

The  laboratory  variants  of  K-12  permitted 
in  recombinant  DNA  experiments  have  never 
been  reported  cause  disease,  even  in 
laboratory  workers.  K-12  has  been  grown  in 
large  quantities  up  to  hundreds  of  liters 
containing  as  many  as  a  trillion  bacteria. 
These  cultures  have  been  produced  in 
countless  laboratories  the  world  over,  and 
imder  containment  conditions  lower  than  the 
minimal  ones  in  the  NIH  guidelines. 

As  summarized  by  Dr.  Sherwood 
Gorbach  [Journal  of  Infectious  Diseases 
137,  615^978): 
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A  critical  constellation  of  virulence  factors 
refluired  by  a  microorganism  in  order  to 
produce  disease:  (1)  survival  in  the 
environment  so  that  it  can  spread  from 
animal  to  animal.  (2)  some  mechanism  for 
penetrating  the  skin  or  a  mucosal  surface 
such  as  the  bowel,  genitourinary  tract,  or 
oropharynx.  (3)  multiplication  within  the 
host.  (4)  systemic  spread  within  the  host,  (5) 
resistance  to  host  defense  mechanisms,  and 
(6)  production  of  toxin  or  some  other 
mechanism  to  damage  the  host  to  cause  those 
symptoms  associated  with  'disease.'  Freter 
has  emphasized  that  the  absence  of  any  one 
of  these  characteristics  will  break  the  chain 
of  events,  rendering  the  microorganism 
avirulent  coli  K-12  is  intrinsically 

impaired  in  most,  if  not  all,  of  these 
properties. 

Can  E.  coli  K-12  Be  Made  Pathogenic 
By  The  Insertion  Of  Recombinant  DNA? 

As  discussed  in  the  Environmental 
Impact  Assessment  which  appeared  in 
the  Federal  Register  on  July  28, 1978: 

Seeking  a  consensus  on  the  matter  of  risk 
assessment  in  recombinant  DNA  research, 
with  particular  reference  to  the  use  of  £.  coli, 
the  National  Institutes  of  Health  sponsored  a 
workshop  in  Falmouth.  Mass.,  on  June  20-21, 
1977.  In  attendance  were  approximately  50 
invited  participants  and  observers,  from  the 
United  States  and  abroad,  including  experts 
on  all  aspects  of  infectious  disease.  The 
following  excerpt  from  a  letter  by  the 
workshop  chairman,  Sherwood  L  Gorbach,  to 
Donald  S.  Fredrickson  summarizes  the 
principal  conclusion:  .  .  .  "The  participants 
arrived  at  unanimous  agreement  that  E.  coli 
K-12  cannot  be  converted  into  an  epidemic 
pathogen  by  laboratory  manipulations  with 
DNA  inserts.  On  the  basis  of  extensive 
studies  already  completed,  it  appears  that  E. 
coli  K-12  does  not  implant  in  the  intestinal 
tract  of  man.  There  is  no  evidence  that  non- 
transmissible  plasmids  can  be  spread  from  E. 
coli  K-12  to  other  host  bacteria  within  the 
gut.  Finally,  extensive  studies  in  the 
laboratory  to  induce  virulence  in  E.  coli  K-12 
by  insertion  of  known  plasmids  and 
chromosomal  segments  coding  for  virulence 
factors,  using  standard  bacterial  genetic 
techniques,  have  proven  unsuccessful  in 
producing  a  fully  pathogenic  strain.  As  a 
result  of  these  discussions,  it  was  believed 
that  the  proposed  hazards  concerning  E.  coli 
K-12  as  an  epidemic  pathogen  have  been 
overstated.  Such  concerns  are  not  compatible 
with  the  extensive  scientific  evidence  that 
has  already  been  accumulated,  all  of  which 
provides  assurance  that  E.  coli  K-12  is 
Inherently  enfeebled  and  not  capable  of 
pathogenic  transformation  by  DNA 
insertions." 

Does  The  Introduction  of  Eukaryotic 
Shotgun  DNA  Into  E.  coli  Alter  Its 
Pathogenicity? 

Numerous  "shotgun"  experiments 
have  been  performed,  inserting  pieces  of 
eukaryotic  DNA  into  E.  coli  K-12.  In 
very  few  instances  have  the  resulting 
recombinant-DNA-bearing  bacteria 


been  specifically  tested  for 
pathogenicity.  A  paper  sent  to  the  RAC. 
and  contained  in  "Background 
Documents  on  E.  coli  K-12/P1 
Recommendation,"  reports  on  such  a 
study  by  Drs.  Hardy  Chan,  David 
Botstein,  Wallace  Rowe,  and  Malcolm 
Martin. 

Shotgun  DNA  from  Saccharomyces 
cerevisiae  ligated  into  the  plasmid  pMB9 
was  inserted  into  E.  coli  K-12.  Weanling 
mice  were  injected  intracerebrally  and 
intraperitoneally  with  the  recombinant- 
DNA-containing  E.  coli  K-12.  Mice  were 
sacrificed,  the  brains  cultured  in  broth, 
and  the  broth  culture  injected  into 
another  group  of  mice,  for  five  serial 
passages.  The  results  showed  that 
"Shotgun  cloning  of  the  majority  of  the 
genome  of  Saccharomyces  into  E.  coli 
12-K  did  not  yield  any  clone  with 
increased  virulence  for  mice  or  with 
increased  ability  to  adapt  to  mouse 
virulence  as  compared  with  K-12 
carrying  a  non-recombinant  plasmid." 

Does  E.  coli  K-12  Implant  in  the 
Intestinal  Tract  of  Laboratory  Animals? 

As  summarized  by  Dr.  Sherwood 
Gorbach  {Journal  of  Infectious  Disease 
137.  615,  1978): 

A  number  of  investigators  have  tried  in 
vain  to  implant  E.  coli  K-12  in  the  intestinal 
tract  of  laboratory  animals.  Negative  results 
have  been  noted  in  mice,  rats,  chickens,  pigs, 
and  calves.  E.  Coli  K-12  has  been  able  to 
colonize  the  stomach  of  starved  sheep. 

Dr.  Rolf  Freter  [Journal  of  Infectious 
Diseases  137,  624,  1978)  reported  that 
chi-1666  (an  E.  coli  K-12  strain) 
"persisted  beyond  seven  days  in  only 
one  of  a  total  of  144  conventional  mice 
fed  this  bacterium."  However,  when  the 
E.  coli  K-12  were  first  implanted  in 
"germ-free"  mice  which  were 
"conventionalized"  later,  "the  strains 
estabhshed  themselves  in  the 
indigenous  flora  for  the  length  of  the 
experiments  (up  to  85  days)  at 
population  levels  normally  assumed  by 
E.  coli  in  the  conventional  mouse." 

Does  E.  coli  K-12  Implant  in  the  Human 
Intestine? 

As  noted  in  the  Environmental  Impact 
Statement  on  the  1976  Guidelines: 

Experiments  have  shown  that  even  after 
normal  humans  have  ingested  up  to 
10.000,000,000  K-12  cells,  only  transient 
multiplications  of  the  bacteria  in  the 
intestines  can  be  observed,  and  that  after  a 
time  no  K-12  can  be  detected  in  the  feces. 
Thus.  K-12  does  not  establish  itself  as  a 
permanent  resident  of  normal  human  beings. 

It  might  be  pointed  out  that  animals, 
including  humans,  ingest  large  numbers  of 
bacteria  of  many  species  daily.  Most  of  these 
do  not  take  up  long-term  residency.  For 
example,  a  normal  portion  of  yogurt  may 
contain  ten  bilhon  cells  of  the  bacteria 


Lactobacillus  vulgaris;  in  spite  of  daily 
consumption,  the  Lactobacillus  quickly  - 
disappears  from  the  human  bowel. 

As  summarized  by  Dr.  Sherwood 
Gorbach  [Journal  of  Infectious  Disease 
137.  615,  1978): 

Since  colonization  of  the  intestine  is  felt  to 
be  an  initial  event  in  many  pathologic  states 
involving  E.  coli.  it  is  natural  that  this  feature 
has  been  the  subject  of  several 
investigations.  It  is  fair  to  state  that  there 
have  been  no  instances  in  which  the  ingested 
strain  of  E.  coli  K-12  has  been  implanted  in 
the  human  intestine.  Smith  fed  eight  different 
E.  coli  K-12  strains,  containing  various 
transmissible  plasmids,  to  a  volunteer  at  high 
doses  (10^.  Some  strains  could  not  be  / 
isolated  at  all  from  the  feces,  while  others 
persisted  in  progressively  reduced  counts  for 
a  period  of  up  to  four  days.  The  experiment 
was  subsequently  repeated,  and  there  was 
again  no  persistance  beyond  fourdays.  To 
increase  the  likelihood  of  implanting  E.  coli 
K-12  in  the  gut.  Smith  then  used  a  K-12  strain 
that  had  inserted  in  it  the  colicin  V  (ColV) 
plasmid  of  a  wild-type  E.  coli  (ColV  promotes 
the  survival  of  wild-type  E.  coli  in  the 
intestinal  tract.)  When  a  volunteer  consumed 
the  K-12  strains  with  and  without  the  ColV 
plasmid.  the  strains  were  eliminated  from  the  . 
feces  in  an  equal  time  frame,  none  persisting 
more  than  four  days. 

Anderson  attempted  similar  implantations 
with  E.  coli  K-12  strains  in  eight  volunteers 
who  received  doses  of  up  to  10'°  organisms. 
The  maximal  period  of  fecal  excretion  of  the 
test  strains  was  six  days,  with  a  mean  of 
three  days.  These  studies  were  repeated, 
again  using  eight  volunteers,  and  the  same 
findings  were  observed.  Gorbach  reported  at 
this  meeting  unsuccessful  attempts  at 
implanting  E.  coli  K-12  in  two  patients  with 
defective  bacterial  clearing  mechanisms  in 
the  small  bowel.  In  one  case,  the  patient  has 
a  stricture  in  the  ileum,  and  the  other  patient 
had  severe  diarrhea  due  to  cholera.  The  K-12 
strain  was  eliminated  from  the  small  bowel 
and  faeces  within  24  hours  in  both  patients. 

Does  E.  coli  K-12  Infect  Laboratory 
Personnel? 

A  study  of  non-recombinant  DNA 
workers  in  a  laboratory  studying  E.  coli 
K-12  and  transmission-proficient.R- 
plasmids  (V.  Petrocheilou  and  M,  H. 
Richmond,  Gene  2.  323, 1977)  concluded 
that: 

Faeces  of  laboratory  workers  who  handled 
nalidixic  acid-resistant  Escherichia  coli  K-12 
and  R  plasmids  with  multiple  drug  resistance 
markers  were  monitored  every  2  or  3  days  for 
over  a  2-year  period.  Neither  the  K-12 
bacteria  nor  any  of  these  plasmids  were  ever 
found  in  the  faeces.  Since  these  R-plasmids 
are  transmission-proficient  and  the  work  was 
carried  out  without  any  special  precautions, 
one  may  conclude  that  there  is  not  likely  to 
be  any  practical  risk  for  transmission  of 
recombinant  DNA  when  cloned  in  currently 
used  transmission-deficient  plasmids  of  E. 
coli  K-12.  ...  It  is  important  to  realize  that 
studies  carried  out  in  this  way  give  an  overall 
view  of  the  probability  that  a  laboratory 
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strain  will  either  itself  become  established  in 
the  gut  or  lead  to  the  persistence  of  an  R- 
plasmid  in  another  E.  coli  line  foUowing 
plasmid  transfer. 

As  such,  it  is  therefore  a  composite 
measure  of  two  separate  processes:  the 
probability  of  infection  by  the  organisms 
under  the  conditions  in  which  the  laboratory 
work  is  carried  out:  and  the  ability  of  the 
organism,  or  its  plasmid,  to  survive  as  a 
component  of  the  faecal  flora  of  the  worker 
concerned.  Although  it  could  be  argued  that 
such  a  study  is  difficult  to  interpret  because 
of  its  complexity,  nevertheless  the  overall 
probability  with  which  the  process  occurs  is 
important  in  assessing  the  hazards  of 
laboratory  work  with  E.  coll  strains  carrying 
R-plasmids.  The  results  reported  here  suggest 
that  E.  coli  K-12  lines,  whether  or  not  R- 
plasmids  are  carried,  are  unlikely  to  establish 
themselves  as  major  components  of  the 
bacterial  faecal  flora  of  the  workers  handling 
the  plasmids;  and  such  a  view  is  certainly 
consistent  with  the  behaviour  of  £".  coli  K-12 
strains  carrying  R-plasmids  when  deliberate 
attempts  are  made  to  establish  them  in  the 
human  gut  by  feeding  them  to  volunteers 
(Anderson,  1975;  Williams-Smith.  1975). 

In  the  context  of  genetic  manipulation 
experiments,  these  results  suggest  that  some 
measure  of  safety  attaches  to  the  use  of  E. 
coli  K-12  strains  even  in  comparison  to  what 
might  be  expected  for  more  commonly 
encountered  smooth  strains  oi  E.  coli.  The 
margin  of  safety  is  increased  very 
substantially  when  disabled  versions  oi  E. 
coli  K-12,  and/or  plasmids  that  are  not  self- 
transmissible  are  used  for  in  vitro 
recombination  experiments. 

All  update  of  these  data,  sent  to  the 
RAC  and  contained  in  "Background 
Documents  on  E,  coli  K-12/P-1 
Recommendation,"  is  the  report 
"Summary  of  Conclusions  from  Feeding 
and  Monitoring  Experiments"  by  M. 
Richmond,  as  presented  to  the  Risk- 
Assessment  Subcommittee  of  COGENE 
on  March  30,  1979.  He  notes,  "Over  a 
period  of  26  months  in  Bristol,"  12  months 
in  London  and  12  months  in  Seattle 
involving  64  subjects,  there  was  no 
evidence  that  laboratory  workers,  or 
members  of  their  families,  acquired 
either  bacterial  strains  or  plasmids  that 
were  employed  in  the  laboratory.  This 
was  true  even  in  a  few  individuals 
working  in  the  laboratory  who  received 
short  courses  of  antibiotic  therapy  or,  in 
one  case,  an  individual  who  was  on 
prophylactic  antibiotic  therapy." 

Will  E.  coli  K-12  Carrying  Recombinant 
DNA  Survive? 

The  Environmental  Impact 
Assessment  of  July  28, 1978,  said: 

There  are  various  indications  that  both 
host  bacteria  and  plasmid  or  virus  vectors 
containing  inserted  foreign  DNA  are  less 
likely  to  survive  and  multiply  than  are  the 
original  organisms,  except  for  the  very 
unusual  instances  where  the  foreign  DNA 
supplies  some  function,  such  as  antibiotic 
resistance,  that  favors  the  organism  in  a 


particular,  non-natural  environment.  Natural 
selection  results  in  the  survival  of  only  well- 
balanced  and  efficient  organisms:  unneeded 
genetic  material  tends  to  be  lost.  Essential 
functions  are  carefully  controUed  and  are 
switched  on  and  off  as  needed. 

The  achvity  of  a  particular  gene  product 
depends  upon,  and  in  turn  influences,  many 
other  functions  of  a  ceil.  Such  uncontroUed, 
nonessential  properties  as  might  be 
introduced  by  foreign  genes  would  probably 
not  result  in  any  advantage  to  the  survival 
and  multiplication  of  an  otherwise  well- 
balanced  organism.  Rather,  the  new 
properties  might  be  expected  to  confer  some 
relative  disability.  It  is  unlikely  that 
elimination  of  a  gene  product  by  insertion  of 
a  foreign  DNA  sequence  would  be 
advantageous.  More  likely  than  not.  any  new 
properties  derived  from  insertion  of  foreign 

D. NA  would  confer  some  relative  disability 
on  the  recipient  organism.  Therefore,  it  is 
probable  that  bacterial  cells,  plasmids.  or 
viruses  containing  inserted  foreign  DNA 
would  multiply  more  slowly  in  nature  than 
the  same  cells  or  vectors  without  foreign 
DNA;  and  in  a  natural  competitive 
environment,  those  organisms  containing 
recombinant  DNA  would  generally  be 
expected  to  disappear. 

New  data  relevant  to  this  issue,  sent 
to  the  RAC  and  contained  in  the 
"Background  Documents  on  E.  coli  K- 
12/Pl  Recommendation,"  were  supplied 
by  Dr.  Donald  BrowTi  of  the  Carnegie 
Institution  of  Washington.  E.  coli  K-12 
containing  no  recombinant  DNA  were 
mixed  with  E.  coli  K-12  containing  a 
number  of  different  inserts  (DNA  from 
Xenopus  laevis,  Drosophila 
melanogaster,  ot  Bombyx  morf].  In  each 
case  the  E.  coli  K-12  containing  no 
recombinant  DNA  outgrew  the  E.  coli 
K-IZ  containing  recombinant  DNA. 

Recent  data  sent  to  the  RAC  and 
contained  in  the  "Background 
Documents  on  K  coli  K-12/P1 
Recommendation"  supplied  by  Dr.  Paul 
Burnett  of  Lilly  Research  Laboratories 
on  May  8, 1979,  indicated  that  when  £. 
coli  K-12  carrying  recombinant  plasmids 
containing  insulin  gene  sequences  were 
fed  to  conventional  rats  or  mice,  "the 
strain  and  plasmid  are  lost  very 
rapidly." 

Will  Recombinant  DNA  Be  Transmitted 
from  E.  coli  K-12  to  Other  Organisms? 

As  described  in  the  Environmental 
Impact  Assessment  (Federal  Register 
July  28, 1978):  _ 

While  it  would  appear  impossible  to  render 

E.  coli  K-12  pathogenic  by  the  introduction  of 
foreign  DNA,  there  is  still  to  be  considered 
whether  the  inserted  fragment  could  be 
transmitted  to  another  bacterium  with  which 
the  K-12  comes  in  contact,  including  other 
strains  of  E.  coli.  Such  a  transmission  might 
convert  the  recipient  into  a  pathogen  or 
render  a  pathogen  more  viable.  The  case  of 
plasmid  vectors  is  considered  first 


Plasmids  are  intracellular  particles 
composed  of  DNA  and  not  dependent  on  • 
chromosomes  for  their  replication.  Hence,  ' 
they  can  be  used  as  vectors,  or  vehicles  for 
transporting  foreign  DNA  into  the  bacterial 
host,  where  they  multiply  and  propagate  the 
genes  they  bear.  Certain  plasmids  (called 
"conjugative")  are  inherently  able  to  migrate 
from  one  bacterial  cell  to  another.  These  are 
prohibited  for  nearly  all  recombinant  DNA 
experiments.  Only  plasmids  not  capable  or 
barely  capable  of  spontaneous  intercellular 
migration  ("nonconjugative")  may  be  used. 

As  summarized  by  Dr.  Sherwood 
Gorbach  {Journal  of  Infectious  Diseases 
137.  615, 1978): 

Smith  (1978)  fed  10'  E.  coli  K-12  organisms 
to  a  normal  volunteer.  He  used  several 
strains  which  contained  self-transmissible 
plasmids  of  the  F,  I,  or  A2  transfer  groups. 
These  strains  could  transfer  in  vitro  the 
tetracycline  resistance  plasmids  to  an  £.  colJ 
K-12  recipient  and  to  resident  E.  coli  from  the 
normal  flora  of  the  volunteer.  When  the 
strains  were  fed  to  the  volunteer,  however, 
they  were  eliminated  from  the  feces  within 
four  days,  and  there  was  no  evidence  of  in 
vivo  plasmid  transfer  to  resident  strains  or  to 
susceptible  K-12  and  H123  E.  coli  strains  fed 
in  the  same  ingested  sample.  This  experiment 
was  repeated,  and  again  there  was  failure  to 
transfer  in  vivo  the  tetracycline  resistance 
plasmid. 

Anderson  (1978)  fed  large  number  of  E.  coli 
K-12  organisms  which  contained  a 
nonconjugative  plasmid  to  eight  volunteers. 
In  no  instance  was  plasmid  transfer  to 
normal  flora  demonstrated  in  vivo.  However, 
in  vitro  studies  showed  that  E.  coli  strains 
from  the  normal  flora  of  three  of  eight 
subjects  carried  transfer  plasmids  which 
could  mobilize  one  of  the  nontransmissible 
plasmids,  but  not  the  other.  Anderson 
suggested  that  "transfer  would  therefore  be 
possible  if  a  suitable  conjugative  plasmid 
entered  a  strain  carrying  a 
nonautotransferring  hybrid  plasmid." 

Curtiss  (1978)  described  in  vitro  transfer 
experiments  in  which  he  measured  the 
mobilization  of  a  series  of  recently 
developed,  nonconjugative  plasmids  under 
optimal  laboratory  conditions.  He  estimated 
that  the  maximal  probabihty  for  transmission 
of  such  plasmid  vectors  from  an  E.  coli  K-12 
host  is  10"  '*per  surviving  bacteria  per  day  in 
the  intestinal  tract  of  warm-blooded  animals. 
He  emphasized  that  the  chance  of  transfer  is 
even  less  since  other  factors,  not  taken  into 
account,  would  reduce  transfer  in  the 
intestinal  tract.  The  in  vivo  deterrents 
included  the  following  factors.  (1)  Diminished 
bacterial  metabolic  activity  leads  to 
decreased  conjugation.  In  the  test  tube,  the 
generation  time  of  E.  coli  is  20-40  min,  but  it 
is  4-6  hr.  in  the  intestinal  tract.  (2) 
Conjugation  is  inhibited  by  fatty  acids,  bile, 
and  other  constituents  of  the  gut.  (3) 
Conjugation  is  inefficient  at  the  pH  and  Eh 
(oxidation-reduction  potential]  of  the 
intestine. 

A  study  by  Dr.  Dean  Hamer  [Science 
196.  220, 1977)  looking  at  the  ability  of 
conjugative  sex  factors  to  mobilize 
nonconjugadve  plasmids  with  or 
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without  inserted  recombinant  DMA 
concluded  that  "the  insertion  of  foreign 
DNA  into  a  plasmid  had  little  effect  on 
its  mobilizabillty." 

A  recent  study  (1979)  included  in  the 
"Background  Documents  on  E.  coli  K- 
12/Pl  Recommendation"  is  the  paper 
"Survival  of  E.  coli  Host- Vector  Systems 
in  the  Mammalian  Intestinal  Tract"  by 
Drs.  Stuart  B.  Levy.  Bonnie  Marshall. 
Andrew  Onderdonk,  and  Debra  Rowse- 
Eagle.  which  concludes,  "These  results 
demonstrated  an  absence  of  detectable 
transfer  of  pBR322  during  transit  in  the 
intestinal  tract  of  the  human  volunteers, 
despite  survival  of  the  laboratory  K-12 
strain  of  almost  a  week  at  reasonably 
high  titers." 

The  Rowe-Martin  polyoma 
experiments  (copies  of  the  pubUshed 
scientific  papers  are  included  in  the 
"Background  Documents  on  E.  coli  K- 
12/Pl  Recommendation")  provide 
valuable  data  on  the  question  of  the 
likelihood  of  an  animal  virus 
recombinant  DNA  insert  being 
transferred  out  of  an  E.  coli  K-12  host 
cell  used  in  its  propagation  into  a 
eukaryotic  cell. 

What  is  the  Probability  of  Recombinant 
DNA  Experimentation  Leading  to 
Autoimmune  Disease? 

Included  in  the  "Background 
Documents  on  E.  coli  K-12/P1 
Recommendation"  are  copies  of  a  letter 
sent  by  Dr.  Wallace  Rowe  to  leading 
immunologists  and  their  replies. 
Appended  to  the  Rowe  letter  were  (1)  a 
paper  by  Dr.  Jonathan  King  (Journal  of 
Infectious  Diseases  137,  663, 1978)  which 
says,  "Several  kinds  of  pathologies 
might  result  from  infection  by  chimeric 
E.  coli  strains  displaying  foreign 
proteins.  One  model  is  an  autoimmune 
condition  associated  with  exposure  to 
antigens  cross-reacting  with  human 
antigens"  and  (2)  a  letter  from  Dr.  Jon 
Beckwith  which  says  "Several 
laboratories  *  *  *  have  used 
recombinant  DNA  techniques  to 
construct  strains  which  produce  hybrid 
proteins  between  the  peptide  hormones 
insulin- and/or  somatostatin  and 
bacterial  proteins  *  *  *  [There  is]  a  real 
possibility  that  these  modified  peptide 
hormones  could  break  tolerance /induce 
an  autoimmune  response  in  humans  to 
their  owrn  hormones  if  they  reached  the 
appropriate  sites  in  the  body.  This,  in 
turn,  could  clearly  have  severe  effects 
on  the  health  of  the  affected 
individuals." 

Dr.  Rowe  asked  in  his  letter  for  an 
"objective  evaluation  of  the  evidence  for 
or  against  the  possibility  of  such  disease 
mechanisms  occuring."  The  responses 
received  are  included  in  the 
"Background  documents  on  E.  coliYi.- 


12/Pl  Recommendation."  The 
respondents  were  Drs.  Baruj  Benacerraf, 
Norman  Talal,  Frank -Dixon,  Philip 
Paterson,  William  Paul,  and  Richard 
Asofsky.  In  summary,  they  concluded 
that  the  probability  of  recombinant  DNA 
experimentation  leading  to  autoimmune 
disease  was  remote, — "grossly 
exaggerated  and  bas6d  upon  the 
orrurrence  of  hypothetical  events" — 
[On?  must  distinguish]  "between 
autorecognition  (which  is  physiologic 
and  necessary  for  proper  immunologic 
communication),  autoimmunity,  and 
autoimmune  disease." — "I  see  the 
eukaryotic  proteins  secreated  by  E.  coli 
bearing  foreign  DNA  sequences  as  no 
more  likely  to  induce  autoreactive 
immune  responses  than  the  negative 
antigenic  constituents  of  this 
prokaryotic  vector  cell  itself." — 

Ad  Hoc  working  Group  on  Risk 
Assessment 

An  Ad  Hoc  working  Group  on  Risk 
Assessment  convened  by  the  National 
Institute  of  Allergy  and  Infectious 
diseases  met  on  August  30, 1979.  They 
discussed  the  NIH  Plan  For  A  Program 
to  Assess  the  Risks  of  Recombinant 
DNA  Research  which  was  published  in 
the  Federal  Register  on  September  13  [44 
FR  53410].  Specific  areas  of  concern 
involving  E.  coli  K-12  were  discussed  in 
detail;  old  evidence  as  well  as  evidence 
accumulated  in  the  preceding  months 
were  reviewed.  The  Working  Group 
expressed  their  "sohd  support  for  the 
proposed  exemption  of  K-12  based 
cloning  from  the  Guidelines  providing 
that  Pi  laboratory  practices  were 
employed."  This  was  reported  to  the 
RAG  at  their  September  meeting,  and  is 
contained  in  the  "Background 
documents  on  E.  coli  K-12/P1 
Recommendation." 

Lack  of  Demonstrated  Hazard  To  Date 

The  Enviroimiental  Impact 
Assessment  of  July  1978  stated,  "No 
evidence  has  come  to  light  that  any  of 
the  thousands  of  individual  recombinant 
DNA  clones  constructed  over  the  last  5 
years  have  yielded  a  product  harmful  to 
man  or  the  environment.  On  the  other 
hand,  many  examples  of  useful 
knowledge  obtained  through  such 
techniques  continue  to  accumulate 
rapidly."  The  negative  aspect  of  this 
statement  remains  unchanged  as  of  this 
date.  The  useful  new  knowledge 
obtained  through  the  use  of  the 
technology  has  continued  to  accrue. 

III-C.  Letters  Received  Subsequent  to 
the  September  6-7 RAC Meeting:  The 
"E.  coli  K-12/P1  Recommendation" 
made  by  the  RAC  on  September  6  was 
reported  in  the  press.  Subsequently,  I 
received  26  letters  concerning  this 


recommendation.  These  letters"are  part 
of  the  book,  "Background  Documents  on 
E.  coli  K-12/P1  recommendation," 
available  from  ORDA.  The  major  points 
made  in  the  letters,  and  my  response  to 
them,  are  as  follows: 

Only  10  of  25  Members  of  the  RAC 
Voted  in  Favor  of  the      coli  K-12/P1 
Recommendation  " 

A  number  of  commentators  objected 
to  the  fact  that  only  15  RAC  members 
voted  on  this  issue,  out  of  a  total  of  25 
authorized  members  on  the  RAC.  Since 
only  10  of  these  15  voted  in  favor  of  the 
motion,  they  constituted  less  than  a 
simple  majority  of  authorized  RAC 
members. 

Although  the  RAC  Ts  authorized  to 
have  25  members,  at  the  September  6-7 
meeting  only  24  members  were  actually 
appointed.  Three  members  missed  the 
entire  meeting.  Ten  attended  only  part 
of  the  meeting.  Only  eleven  attended  the 
entire  meeting.  Of  these,  one  is  the 
chairman.  Dr.  Setlow,  who  only  votes  in 
case  of  a  tie. 

HEW  regulations  (45  CFR  11.5) 
implementing  the  Federal  Advisory 
Committee  Act,  applicable  to  all  HEW 
advisory  committees,  state,  "Unless 
otherwise  established  in  the  charter  of 
the  committee,  a  quonmi  shall  consist  of 
a  majority  of  the  committee's  authorized 
membership."  The  charter  of  the  RAC  is 
silent  on  the  matter  of  a  quorum.  The 
authorized  RAC  membership  is  25; 
therefore,  13  RAC  members  constitute  a 
quorum. 

At  the  May  21-23. 1979,  RAC  meeting, 
a  Working  Group  on  Procedures  was 
established.  The  Working  Group 
reported  at  the  September  6-7  RAC 
meeting.  (A  discussion  of  this  item  was 
originally  scheduled  as  one  of  the  first 
agenda  items,  but  was  moved  to  later  in 
the  meeting  because  the  arrival  of  Dr. 
Ahmed,  a  member  of  the  Working 
Group,  was  delayed.)  The  Working 
Group  report  had  been  sent  to  RAC 
members  in  advance  of  the  September 
6-7  meeting.  It  contained  a  nimiber  of 
recommendations  on  six  issues: 
speaking  time  for  members  of  the  public; 
outside  consultants:  conflict  of  interest; 
working  groups  and  subcommittees; 
presentation  of  agenda  materials  to  the 
RAC;  and  quorum  and  voting 
procedures.  Each  of  the 
recommendations  was  voted  on  at  the 
September  6-7  meeting.  Dr.  Ahmed 
presented  a  minority  view  of  the 
Working  Group  that  "For  major  actions 
under  the  Guidelines,  a  quorum  should 
consist  of  two-thirds  of  the  committee 
membership  (17  members)."  After 
discussion  of  this  proposal  by  the  RAC, 
a  substitute  motion — that  there  be  no 
change  from  current  procedures  for 
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major  actions  (i.e..  that  a  quorum  be 
13) — was  passed  by  the  RAC  with  10  in 
favor,  6  opposed,  and  2  abstentions. 

The  RAC  Was  Not  Adequately  Prepared 
To  Vote  on  This  Issue 

One  new  member  of  the  RAC  felt 
there  may  have  been  inadequate 
preparation  "for  taking  action  on  this 
most  important  issue"  and  that 
"important  recommendation  may  be 
made  with  inadequate  discussion." 

The  large  quantity  of  background 
material  supplied  to  RAC  members 
relevant  to  this  and  many  other  issues  is 
burdensome  Even  with  diligent 
preparation,  a  member  just  joining  the 
RAC  will  find  the  subject  matter  to  be 
extremely  complex.  In  reviewing  the 
record,  however.  I  am  impressed  with 
the  many  hours  the  RAC  spent 
discussing  this  proposal  during  its  last 
two  meetings,  and  I  believe  that 
members  in  attendance  at  both  did  not 
lack  time  to  air  their  views.  Moreover, 
the  preparation  of  the  RAC  for 
addressing  this  proposal  included 
assignment  of  the  question  to  a  sub- 
group of  its  members  for  consideration 
between  the  May  and  September 
meetings. 

The  RAC  is  a  unique  type  of  NIH 
committee.  The  usual  NIH  public 
advisory  committee  system  is  "two- 
tiered."  At  the  first  level,  technical 
experts  are  assembled  on  initial  review 
g'-oups  (study  sections),  where 
judgments  are  made  on  the  quality  of 
scientific  hypotheses  and  the  likelihood 
that  they  can  be  tested  by 
experimentation.  At  the  second  level  in 
separate  committees,  typically 
represented  by  the  Institute  Advisory 
Councils,  a  broader  array  of  talents  [lay 
as  weU  as  scientific)  is  assembled  to 
advise  on  the  relevance  of  the  proposed 
research  to  NIH  programs  and  on  other  • 
matters  of  broad  public  interest  Until 
December  1978,  advice  to  NIH  involving 
recombinant  DNA  research  essentially 
followed  this  two-tiered  model.  The 
RAC  served  primarily  as  an  initial 
review  group  providing  the  NIH  Director 
with  advice  on  technical  issues  in 
recombinant  DNA  research.  Only  two  of 
its  sixteen  members  were  laymen.  For 
the  second  level  review,  I  used  the 
Advisory  Committee  to  the  Director, 
NIH.  In  preparing  the  original  1976  NIH 
Guidelines  for  Recombinant  DNA 
Research  and  in  drafting  the  1978 
revisions,  the  Director's  Advisory 
Committee  members  provided  the 
broader  public  perspective. 

This  was  changed  in  a  major  revision 
of  the  Guidelines  in  December  1978.  The 
membership  of  the  RAC  was  expanded 
to  include  more  scientific  disciplines 
and  more  lay  members.  The  usual  dual 


review  was  compressed  into  a  single 
enlarged  committee. 

Procedures  were  also  changed  to 
assure  opportunity  for  prior  pubUc 
comment  on  issues  considered  by  the 
RAC.  In  this  way,  both  the  RAC  and  the 
NIH  Director  receive  the  benefit  of  such 
opinions  in  the  deliberation  of  the 
proposals  for  continuing  revision  of  the 
Guidelines. 

These  changes  were  made  to 
safeguard  two  vital  public  interests  in 
the  use  of  these  remarkable  techniques. 
The  first  interest  is  safety.  The  second 
interest  is  access  to  the  benefits  of  the 
technology.  The  operations  of  the  RAC 
determine  the  proper  balance  of  these 
interests. 

I  have  admiration  for  the  performance 
of  the  RAC.  The  pressures  upon  its 
members  are  great  from  all  sides.  They 
have  not  been  stampeded,  and  they 
have  not  allowed  the  vital  stream  of 
decisions  they  must  continuously 
provide  to  be  obstructed.  I  have  been 
impressed  with  the  care  that  the  RAC 
chairman.  Dr.  )ane  Setlow,  has  taken  to 
allow  all  points  of  view  to  be  aired  at 
the  RAC  meetings,  and  to  continue 
discussion  on  each  issue  until  all 
members  have  had  opportunity  to  ask 
all  the  questions  and  make  all  the  points 
they  wished. 

Prepare  an  Environmental  Impact 
Statement 

A  number  of  commentators  requested 
that  NIH  prepare  an  environmental 
impact  statement  on  "the  proposed 
exemption." 

As  discussed  in  Section  III-E  below,  I 
am  not  proposing  an  exemption  for 
these  experiments.  An  environmental 
impact  assessment  is  contained  in  this 
document  relative  to  the  actions  I  am 
taking. 

NIH  prepared  an  environmental 
impact  statement  on  the  original  1976 
NIH  Guidelines  for  Recombinant  DNA 
Research.  In  the  Federal  Register  on  July 
28,  1978,  a  proposed  revision  of  the  NIH 
Guidelines  was  published  for  public 
comment  along  with  an  environmental 
impact  assessment.  The  revised 
Guidelines  published  in  the  Federal 
Register  on  December  22,  1978,  were 
again  accompanied  by  an  environmental 
impact  assessment  In  that  document  (43 
FR  60101),  I  explained  in  detail  why  I 
concluded  that  an  envirorunental  impact 
assessment  rather  than  an 
environmental  impact  statement  fully 
satisfied  the  requirements  of  the 
National  Environmental  Policy  Act  of 
1969  (NEPA). 

The  original  environmental  impact 
statement  on  the  1976  Guidelines  (137 
pages  plus  extensive  appendices)  and 
the  environmental  impact  assessments 


published  in  the  Federal  Register  on  July 
28,  1978  (182  Federal  Register  pages  ) 
and  on  December  22,  1978,  contain 
extensive  discussions  on  recombinant 
DNA,  physical  and  biological 
containment,  E.  coli  K-12,  and  the  NIH 
Guidelines.  Much  of  what  was  written 
there  is  still  highly  relevant.  These 
earlier  environmental  impact 
statements/assessments,  together  with 
the  environmenal  impact  assessment 
contained  in  this  document  in  our 
judgment  fully  satisfy  NEPA. 

Approve  the  "Exemption" 

A  number  of  commentators  endorsed 
the  exemption  of  all  recombinant  DNA 
experiments  in  £.  coli  K-12.  (These 
letters  were  received  after  the 
Septenjber  6-7  meeting;  many  such 
letters  were  received  earher.)  One 
commentator  reported  on  results  in  his 
laboratory  indicating  that  recombinant 
DNA  is  spontaneously  lost  from  E.  coli 
K-12  and  that  insertion  of  foreign  DNA 
into  bacteriophage  lambda  decreases  its 
growth  potential.  He  said,  "Considering 
the  loss  of  recombinant  DNA  from  these 
micro-organisms  during  ideal  growth 
conditions  and  considering  the  general 
lack  of  competition  with  wild  type  cells, 
I  cannot  conceive  that  E.  coli  K-12 
containing  recombinant  DNA  could  find 
an  ecological  niche  outside  of  the 
laboratory." 

For  a  discussion  of  my  proposed 
decision  not  to  exempt  all  E.  coli  K-12 
experiments,  see  Section  III-E  below. 

Delay  Any  Change  in  the  NIH 
Guidelines  Pending  Many  More  Risk- 
Assessment  Experiments 

One  commentator  wrote.  "Any 
relaxation  of  the  NIH  gtiidelines  for 
recombinant  DNA  research  would 
appear  to  be  quite  unjustified,  since  the 
surface  has  barely  been  scratched  with 
regard  to  risk-assessment  studies."  A 
second  commentator  wrote,  "This 
important  decision  was  also  premature 
in  terms  of  the  present  risk  assessment 
studies  being  carried  out  by  NIH 
contractors." 

The  original  guidelines  were 
constructed  to  minimize  the  effects  if 
certain  imaginable  risks  should  arise 
from  recombinant  DNA  experiments.  A 
continuing  reassessment  of  the 
probabilities  that  such  risks  exist  is  a 
necessity.  Society  expects  and  deserves 
a  nmning  balance  between  the  benefits 
of  using  the  recombinant  DNA 
techniques  and  their  possible  harm. 
When  certain  requirements  of  the 
guidelines  can  no  longer  be  justified, 
they  should  be  changed.  The  guidelines 
limit  and  make  considerably  more 
expensive  and  difficult  the  use  of 
recombinant  DNA  techniques  that 
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would  be  the  case  without  them.  In  the 
end  unrealistic  restriction  will  frustrate 
the  general  maintenance  of  necessary 
and  reasonable  precautions. 

NIH  is  committed  to  continuing  risk 
assessment  using  both  special 
experiments  and  continuing  synthesis  of 
all  the  accumulated  data.  Some  studies 
are  specifically  designed  to  answer 
questions  about  containment,  survival, 
and  behavior  of  "recombinant" 
organisms.  Data  are  also  supplied  by 
careful  analysis  of  the  steady  stream  of 
information  emerging  from  other 
recombinant  DNA  experiments,  as  well 
as  new  knowledge  in  the  areas  of 
microbiology,  infectious  disease,  cell 
biology,  and  genetics.  Preceding  sections 
of  this  document  describe  old  and  new 
information  and  analyses  bearing 
directly  on  the  "E.  coli  K-12/P1 
Recommendation."  None  of  the  specific 
risk-assessment  studies  now  being 
carried  out  by  NIH  contractors  is 
designed  to  yield  information  that  will 
bear  imequivocally  on  this  decision.  See 
further  discussion  on  this  point  in 
Section  m-D  below. 

Data  Are  Not  Sufficient  to  Justify 
Exemption 

Some  commentators  gave  specific 
reasons  for  not  exempting  E.  coli  K-12  ~~ 
experiments  from  the  Guidelines  at  this 
time.  Some  noted  that  there  are 
conflicting  interpretations  of  the 
significance  of  the  Rowe-Martin 
polyoma  risk-assessment  experiments. 
Some  cited  specific  additional  risk- 
assessment  experiments  which  they  feel 
should  first  be  completed.  One 
commentator  noted  that  much  risk 
assessment  data  has  been  obtained 
using  EK2-system8  and  said  that  these 
data  should  not  be  extrapolated  to  EKl 
systems.  In  addition,  he  noted  that 
certain  data  were  used  previously  to 
justify  the  containment  levels  set  in  the 
December  1978  Guidelines  and  said. 
"One  can  thus  ask  what  is  the  basis  for 
the  current  committee's 
recommendation  to  use  these  same  data 
to  justify  an  additional  lowering  of 
containment?" 

In  response  to  the  last  point  I  note 
that  various  new  data,  available  first  in 
1979,  were  considered  by  the  RAG  along 
with  "old"  data.  It  is  a  continuous 
charge  to  the  RAG  to  examine  new  data, 
but  also  to  reexamine  old  data  in  coming 
to  their  recommendations. 

In  regard  to  the  Rowe-Martin 
experiments,  the  results  are  published, 
the  data  available  to  all  to  analyze.  A 
number  of  letters  on  this  issue  are 
included  in  the  book  "Background 
Documents  on  E.  coli  K-12/P1 
Recommendation."  At  each  of  the  last 
two  RAG  meetings,  conflicting 


interpretations  on  the  experiments  were 
openly  discussed.  Also  discussed  by  the 
RAG  was  extrapolation  of  data  obtained 
with  EK2  systems  to  EKl  systems,  and 
the  perceived  need  for  certain  additional 
risk-assessment  experiments  to  be 
completed.  These  are  questions  on 
which  people  will  have  different 
opinions.  Indeed,  in  my  analysis  of  the 
RAG  discussion  on  this  issue,  I  find 
these  to  be  the  major  points  which 
seemed  to  lead  to  the  split  vote  by  the 
RAG.  That  is  it  appears  that  the  four 
RAG  members  who  voted  against  the 
"E.  coli  K-12/P1  Recommendation"  felt 
that  certain  additional  risk-assessment 
experiments  should  be  done  first, 
including  some  experiments  previously 
done  with  EK2  systems  which  they 
would  like  repeated  with  EKl.  On  the 
other  hand,  the  10  RAG  members  who 
voted  in  favor  of  the  proposal  judged 
that  the'  data  in  hand  were  sufficient  to 
justify  the  proposal. 

Strong  Directive  to  IBCs 

One  RAG  member  wrote: 

I  still  have  reservations  about  the 
exemptions  and  feel  that  if  the  proposal  is 
accepted  by  Dr.  Fredrickson,  then  a  fairly 
strong  directive  to  the  IBCs  is  a  minimum 
necessity  *  *  *  to  the  effect  that  they  are 
expected  to  review  the  registration-MUA's  at 
their  earliest  convenience,  paying  special 
attention  to  two  questions:  [1)  is  the 
experiment  actually  exempt  and  (2]  does  it 
involve  the  cloning  of  genes  determining 
potentially  hazardous  polypeptides  or  other 
products.  In  the  latter  case,  it  might  be 
suggested  that  a  test  of  this  possibility  be 
performed.  In  the  event  of  an  irreconcilable 
difference  of  opinion  involving  the  IBC  and 
an  investigator.  ORDA  should  be  consulted. 

I  agree  with  the  recommendation  for  a 
strong  directive,  and  have  taken  steps  to 
ensure,  when  the  final  decision  is  made 
on  the  "E.  coli  K-12/P1 
Recommendation,"  that  not  only 
Institutional  Biosafety  Gommittees  but 
also  institutional  leaders  will  be 
informed  of  their  special  responsibilities 
with  regard  to  these  experiments. 

Don't  Exempt 

A  number  of  commentators  urged  that 
the  experiments  falling  under  the  "E. 
coli  K-12/P1  Recommendation"  not  be 
exempted  from  the  Guidelines, — "I  feel 
it  is  premature  to  exempt  the  vast 
majority  of  recombinant  DNA 
experiments  with  E.  coli  K-12." — "I 
oppose  the  proposed  exemptions  of  the 
Recombinant  DNA  Advisory 
Gommittee." — "The  purpose  of  this 
letter  is  to  urge  against  the  approval  of 
the  proposed  complete  exemption  of 
cloning  E.  coli  K-12  hosts  from  the  NIH 
recombinant  DNA  guidelines  and  to 
encourage  a  more  moderate  relaxation 


of  existing  constraints  as  an  alternate 
action." 

As  I  discuss  in  Section  III-E  below, 
my  proposed  decision  is  not  to  approve 
an  exemption  for  these  experiments; 
they  would  be  retained  ujnder  the 
control  of  the  Guidelines,  including  the 
requirement  for  Pi  and  EKl 
contaiiunent. 

III-D.  Alternatives 

In  Section  III-E  of  this  announcement 
I  provide  a  full  exposition  of  my 
proposed  decision  on  the  "E,  coli  K-12/ 
Pi  Recommendation."  A  simmiary  of 
this  proposed  decision  was  provided  at 
the  beginning  of  Section  HI.  Before 
coming  to  this  proposed  decision,  I 
considered  a  number  of  alternative 
actions  which  are  discussed  below. 

Make  No  Change  In  The  Guidelines 
Until  Many  More  Risk-Assessment 
Experiments  Are  Completed  ^ 

Some  argued  that  no  changes  should 
be  made  in  the  Guidelines  imtil  many 
more  risk-assessment  experiments  are 
completed.  , 

I  have  discussed  this  in  Section  III-C 
above.  NIH  is  firmly  committeed  to  an 
ongoing  program  of  risk-assessment 
studies.  It  is  responsible,  however,  for 
husbanding  the  resources  for  what  are 
often  very  expensive  and  time- 
consimung  studies.  The  experiments 
that  are  imderiaken  should  seek  to  solve 
critical  and.  if  possible,  generic 
questions.  We  must  be  convinced  that 
no  significant  risk  to  the  worker  or  the 
public  is  inherent  in  the  permissible 
work.  Extraplation  from  specific  risk- 
assessment  experiments  to  generic 
conclusions  is  always  limited.  Results  in 
the  mouse  may  not  hold  in  man.  or  in  all 
men:  observations  with  one  plasmid 
cannot  be  extended  to  all  plasmids.  The 
almost  limitless  permutations  of 
possible  transplanted  genetic  material, 
vectors  and  hosts,  and  of  experimental 
conditions,  means  that  few  absolute 
answers  can  ever  be  obtained.  Thus  we 
cannot  by  any  finite  ntmiber  of  risk- 
assessment  experiments,  assign  precise 
numerical  probabilities  to  those  risks 
judged  extremely  unlikely:  and  we  can 
never  consider  the  low  probabilities  to 
be  zero  under  every  conceivable 
condition.  Nature  has.  by  far,  the  longest 
string  of  risk-assessment  experiments- 
and  her  record  must  be  carefully 
considered  as  well.  NIH  and  the  public 
must  remain  committed  to  continuous 
reevaluation  of  the  NIH  Guidelines  as 
more  and  more  is  learned.  I  believe  this 
action  I  am  proposing  is  fully  supported 
by  the  new  information  as  well  as  the 
reassessment  of  prior  information  as 
described  earlier  in  this  decision. 
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Exempt  All  Experiments  in  E.  coli  K-12 
From  the  Guidelines 

Some  called  for  the  complete 
exemption  from  the  NIH  Guidelines  of 
all  recombinant  DNA  experiments  using 
E.  coli  K-12  as  the  host. 

The  recommendation  of  the  RAG  was 
not,  in  fact,  for  complete  exemption  of 
such  experiments.  Three  important 
safety  features  for  these  experiments 
that  will  not  be  exempt,  but  will 
according  to  the  proposed  decision  form 
a  special  class  under  the  Guidelines, 
are: 

1.  Pi  Containment— Including  the  ban 
on  mouth  pipetting  and  the  requirement 
that  all  biological  wastes  shall  be 
decontaminated.  Proper  employment  of 
Pi  conditions  eliminates  the  primary 
means  of  E.  coli  escape  from  the 
laboratory. 

2.  EKl— Allowing  only  E.  coli  K-12 
strains  and  not  allowing  the  use  of 
conjugation  proficient  plasmids  or 
generalized  transducing  phages.  This 
greatly  reduces  the  probability  that  any 
escaping  E.  coli  K-12  would  survive  and 
transfer  their  recombinant  DNA  to  other 
organisms. 

3.  IBC  Oversight — Continuing  local 
surveillance  and  registration  of  these 
experiments. 

In  addition,  keeping  these 
experiments  under  the  Guidelines  rather 
than  exempting  them  means  that  any 
scale-up  of  the  experiments  beyond  10 
liters  will  require  prior  NIH  approval. 

Treat  Experiments  Equally  in  which 
There  Is  or  Is  Not  a  Deliberate  Attempt 
To  Achieve  Gene  Expression 

Some  argued  that  recombinant  DNA 
experiments  should  be  treated  no 
differently  whether  there  is.  or  is  not,  a 
deliberate  attempt  to  achieve  gene 
expression. 

In  my  Decision  Document  of  July  1978, 
I  wrote: 

Although  clearly  the  time  has  come  to 
revise  the  original  NIH  Guidelines  for 
Recombinant  DNA  Research,  it  is  not  the 
time  to  conclude  that  they  are  being  altered 
in  preparation  for  their  early  abandonment 
Understanding  of  gene  regulation  and 
expression  is  increasing  inexorably  and  at  an 
awesome  pace.  We  may  predict  that  ways 
wiU  be  found  to  achieve  and  control  the 
translation  of  foreign  genes  by  a  variety  of 
hosts.  As  the  barriers  to  translation  are 
dropped,  some  of  the  larger  promise  of 
recombinant  technology  will  be  realized.  In 
some  proportion  to  ths  har'.'sst  of  positive 
results,  a  capability  must  be  maintained  for 
observing  any  capacity  of  these  experiments 
to  yield  harmful  products,  and  for 
commimicating  this  to  all  who  iiave  an 
interest  in  similar  expehmeni^. 

It  is  now  one  year  later,  and  more 
ways  to  assure  gene  expression  are 
being  found. 


Some  of  the  recent  papers  reporting 
on  gene  expression  in  E.  coli  of  inserted 
recombinant  DNA  include: 

L  Villa-Komaroff  et  al..  A  Bacterial 
Clone  Synthesizing  Proinsulin,  Proc. 
Natl.  Acad.  Sci,  USA  75,  3727, 1978. 

T.  H.  Fraser  and  B.  J.  Bruce,  Chicken 
Ovalbumin  Is  Snythesized  and  Excreted 
by  Escherichia  coli,  Proc.  Natl,  Acad. 
Sci.  USA  75,  5936, 1978. 

D.  V.  Goeddel  et  al.  Expression  in 
Escherichia  coli  of  Chemically 
Synthesized  Genes  for  Human  Insulin, 
Proc.  Natl.  Acad.  Sci.  USA  76, 106, 1979. 
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The  RAG.  at  their  September  6-7 
meeting  in  discussing  the  "E.  coli  K-12/ 
Pi  Recommendation,"  grappled  with  the 
issue  of  "biologically  active 
polypeptides"  produced  by  E.  coli  K-12 
carrying  recombinant  DNA.  As 
discussed  in  Section  EQ-B  above,  there 
is  only  a  remote  possibility  that  £.  coli 
K-12  carrying  recombinant  DNA  would 
escape,  survive,  compete,  and  implant  in 
an  environmental  niche,  etc.  Were  such 
an  imlikely  event  to  occur,  however,  an 
E.  coli  K-12  deliberately  programmed  to 
achieve  eukaryotic  gene  expression 
could  conceivably  be  a  greater  hazard 
than  an  E.  coli  K-12  not  so  endowed. 
Therefore,  experiments  in  which  there  is 
a  deliberate  attempt  to  achieve  gene 
expression  continue  to  merit  special 
attention.  For  these  reasons,  as 
discussed  below  in  Section  HI-E,  my 
proposed  decision  is  to  place  a  special 
requirement  on  any  experiment  in  which 
there  is  a  deliberate  attempt  to  have  the 
E.  coli  K-12  efficiently  express  a  gene 
coding  for  a  eukaryotic  protein.  For  such 
an  experiment,  prior  review  and 
approval  by  the  IBC  would  be  required. 
This  will  allow  the  IBC  to  judge  whether 
it  wishes  to  require  any  added 
restrictions  to  be  placed  on  the 
ejcperiment,  and  to  remain  fully 
informed  of  its  progress. 

Include  Ff  Bacteriophages  (Filamentous 
Single  Strand  Maie  Specific 
Bacteriophages  Such  As  M13  and  fd) 
With  Lambda  or  Lambdoid 
Bacteriophages  To  Be  Permissible 
Under  the  "Z.  coli  K-12/P1 
Recommendation  " 

The  1978  Guidelines  define  EKl  as 
follows:  "The  host  is  always  E.  coli  K-12 


or  a  derivative  thereof,  and  the  vectors 
include  nonconjugative  plasmids  (e.g., 
pSClOl,  ColEl,  or  derivatives  thereof) 
and  variants  of  bacteriphage,  such  as 
lambda.  The  £1  coli  K-12  hosts  shall  not 
contain  conjugation-proficient  plasmids, 
whether  autonomous  or  integrated,  or 
generalized  transducing  phages." 

A  memorandum  of  December  26, 1978. 
from  the  NIH  Office  of  Recombinant 
DNA  Activities  to  Institutional  Biosafety 
Committees  said.  "The  M13,  fd.  and 
other  related  single-strand 
bacteriophages  *  *  *  in  conjimction 
with  E.  coli  K-12  strains  that  do  not 
contain  conjugation-proficient  plasmids 
(i.e.,  F")  are  acceptable  for  experiments 
that  require  EKl  biological  containment 
Since  the  host  strains  are  not  the  natural 
hosts,  the  means  of  infection  would 
involve  transfection." 

At  the  RAG  meeting  of  February  15- 
16, 1979,  a  motion  passed  by  a  vote  of  20 
to  1,  with  1  abstention,  that 
"Conjugation-deficient  mutants,  such  as 
the  troD  and  ^rol  mutants  of  the  F  factor 
may  be  used  with  the  Ff  bacteriophages 
if  they  have  been  shown  to  exhibit  low 
levels  of  fransfer  (of  the  order  of  10"5  or 
less]  and  also  have  low  reversion  rates 
(such  as  found  for  deletion  or  double- 
mutants]."  This  recoimnendation  was 
accepted  by  NIH  and  transmitted  by 
ORDA  to  IBCs  on  April  23. 

(At  the  RAG  meeting  of  May  21-23. 
1979,  a  proposal  to  allow  the  use  of 
bacteriophage  vectors  in  E.  coli  K-12 
hosts  containing  conjugation-proficient 
plasmids  was  rejected  by  a  vote  of  10  to 
4,  with  5  abstentions.) 

Thus  today  EKl  experiments  are  being 
conducted  under  the  NIH  Guidelines 
using  Ff  bacteriophages. 

The  "£.  coA' K-12/P1 
Recommendation"  as  passed  by  the 
RAC  on  September  6  includes  the  words 
"lambda  or  lambdoid  bacteriophages," 
without  mention  of  Ff  bacteriophages. 
One  alternative  which  I  considerd  was 
to  add  the  words  "or  Ff '  before 
"bacteriophages."  However,  in  the 
absence  of  a  specific  recommendation 
from  the  RAC  on  this  point,  and  because 
Ff  bacteriophages  have  a  broader  host 
range  than  lambda  or  lambdoid 
bacteriophages,  I  am  not  adopting  this 
alternative. 

What  shall  be  the  status  then  of 
ongoing  EKl  experiments  involving  Ff 
bacteriophages  when  the  new 
Guidelines  are  promulgated?  At  the  time 
of  impending  transition  from  the  1976  to 
the  1978  Guidelines,  a  memorandum 
was  sent  from  ORDA  to  IBCs  and 
Principal  Investigators  ('Transition  to 
Revised  Guidelines  for  Recombinant 
DNA  Research")  which  allowed  certain 
on-going  experiments  to  continue  at  the 
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containment  levels  of  the  1976 
Guidelines. 

In  accordance  with  this  precedent.  I 
propose  a  similar  policy  be  followed  in 
the  transition  from  the  1978  to  the  new 
Guidelines.  Thus  an  investigator  using 
an  Ff  bacteriophage  could  continue  at 
the  stipulated  containment  level  of  the 
1978  Guidelines.  For  example,  for  the 
cloning  of  primate  DNA  in  E.  coli  K-12, 
currently  proceeding  at  the  P3  +  EKl 
containment  level  the  experiment  may 
continue  using  Ff  bacteriophage  at  EKl 
but  must  also  remain  at  the  P3 
containment  leveL 

I  will  ask  the  RAG  to  consider  the  use 
of  Ff  bacteriophages  again  at  their  next 
meeting. 

Keep  National  Registration  and 
Oversight  of  These  Experiments 

Some  argued  that  Memoranda  of 
Understanding  and  Agreement  (MUA) 
covering  the  experiments  falling  under 
the  "E.  coli  K-12/P1  Reconunendation" 
should  continue  to  be  sent  to  NIH  for 
national  registration  and  oversight  of 
these  experiments. 

In  my  decision  document  of  July  1978. 
I  wrote: 

In  view  of  the  impossiblity  of  Federal 
surveillance  to  enforce  these  standards 
externally,  I  feel  it  is  essential  to  increase  the 
authority  and  responsibility  of  the  local 
institution  .  .  .  Primary  responsibility  for 
compliance  with  the  rules  must  be  located 
where  the  work  is  done.  There  it  must  be 
shared  fully  by  principal  investigators,  those 
who  work  in  their  laboratories,  institutional 
biosafety  committees,  and  the  institutional 
leaders.  The  NIH  Office  of  Recombinant  DNA 
Activities  (OROA)  should  be  relieved  of  its 
burden  of  obligatory  prior  approval  of  certain 
experiments,  so  that  it  can  better  carry  oat 
along  with  the  RAC  two  central  functicms. 
These  are  the  continuing  synthesis  and 
interpretation  of  the  Guidelines,  and  the 
maintenance  of  full  commtmication  among  aU 
who  must  use  them. 

I  remain  committed  to  shifting 
responsibility  to  local  institutions  for 
adherence  to  uniform,  sensible 
guidelines.  We  are  dealing  in  this 
decision  with  a  class  of  experiments 
judged  to  be  of  minimal  risk.  There  is 
the  possiblity  that  some  aspect  of  some 
future  experiment  in  this  class  may  yield 
information  relevant  to  safety  that 
should  be  transmitted  to  all  laboratories 
where  similar  experiments  are  being 
conducted.  The  Guidelines  (Sections  IV- 
D-1;  rV-D-3-e  and  IV-D-5-a-{2))  still 
require  that  "any  significant  problems 
with  *  *  *  the  Guidelines  and 
significant  research-related  accidents 
and  illnessess"  are  to  be  reported  to 
ORDA.  ORDA  can  then  quickly  notify 
all  IBCs;  and  IBCs,  having  a  registry  of 
such  experiments,  can  take  appropriate 
actions  without  delay.  The  transmission 


to  ORDA  of  registration  of  experiments 
in  this  class  does  not  enhance  safety  or 
othervkise  serve  the  public  interest  The 
relief  from  central  data-handling  for 
these  experiments  will  leave  ORDA  free 
to  perform  other  functions  that  are  more 
likely  to  assure  that  use  of  recombinant 
DNA  techniques  is  safe. 

UI-E.  Proposed  Decision  of  the  Director, 
NIH  On  The  "E.  coli  K-12/P1 
Recommendation  " 

The  "E.  CO// K-12/P1 
Recommendation."  as  passed  by  the 
RAC  on  September  6.  recommends  that 
the  experiments  described  in  the 
proposal  be  "exempted  from  the 
Guidelines."  Yet  it  also  specifies  that 
"Pi  contaiimient  shall  be  used."  In 
addition,  it  requires  that  these 
experiments  be  registered  with  the  IBC 
but  "with  no  requirement  for  review  by 
the  IBC  prior  to  initiation  of 
experiments." 

Currently,  exempt  experiments 
(described  in  Section  I-£  of  the 
Guidelines)  do  not  have  any 
containment  level  specified  and  are  not 
required  to  be  registered  with  the  IBC. 

Currently,  experiments  described  in 
Part  in  of  the  Guidelines  have 
containment  levels  specified  and  are 
required  not  only  to  be  registered  with 
the  IBC  but  also  to  be  approved  by  the 
EBC  prior  to  initiation  of  the  experiment 
(In  addition,  an  MUA  must  be  submitted 
to  NIH  for  approval,  although  for  most 
experiments  die  project  can  proceed 
upon  IBC  approval,  without  prior 
approval  by  NW.) 

I  believe  the  term  "exempt 
experiment"  as  currently  used  in  Section 
I-E  of  the  Guidelines  shoidd  be  used 
only  for  experiments  for  which  no 
containment  level  is  specified  and  for 
which  no  registration  with  the  IBC  is 
required.  Therefore.  I  firopose  not  to 
accept  the  part  of  the  "E.  coli  K-12/P1 
Recommendation"  which  refers  to  the 
described  experiments  as  exempt 
Instead,  my  proposed  decision  is  to 
describe  the  experiments  covered  in  the 
"E  coli  K-12/P1  Recommendation"  in  a 
new  Section  which  to  be  added  to  the 
Guidelines,  called  Section  III-O,  as 
follows: 

ni-O.  Classification  of  Experiments  Using 
the  E  coli  K-12  Host-Vector  Systems.  Most 
recombinant  DNA  experiments  currently 
being  done  employ  E.  coli  K-12  host-vector 
systems.  These  are  the  systems  for  which  we 
have  the  most  experience  and  knowledge. 

Some  experiments  using  E  coli  K-12  host- 
vector  systems  are  prohibited  (see  Section  I- 
D). 

Some  experiments  using  £*.  coli  K-12  host- 
vector  systems  are  exempt  from  the 
Guidelines  (see  Sections  I-E), 

Other  experiments  using  E.  coli  K-12  shall 
use  PI  physical  containment  and,  except  as 


specified  iii  the  last  paragraph  of  this  section, 
an  EKl  host-vector  system  (i.e.,  (a)  the  host 
shall  not  contain  conjugation-proficient 
plasmids  or  generalized  transducing  phages, 
and  (b)  lambda  or  lambdoid  bacteriophages 
or  non-conjugative  plasmids  shall  be  used  as 
vectors).  For  these  experiments  no 
Memorandum  of  Understanding  and 
Agreement  (MUA)  as  described  in  Section 
rV-D-l-c  need  be  submitted,  nor  is  any 
registration  with  NIH  necessary.  However, 
for  these  experiments,  prior  to  their  initiation, 
investigators  must  submit  to  their 
Institutional  Biosafey  Committee  (IBC}  a 
registration  document  that  contains  a 
description  of  (a)  the  source(8)  of  DNA  (b) 
the  nature  of  the  inserted  DNA  sequences, 
and  (c)  the  hosts  and  vectors  to  be  used.  This 
registration  dociunent  must  be  dated  and 
signed  by  the  investigator  and  Sled  only  with 
the  local  EBC.  The  IBC  shall  review  all  such 
proposals  but  such  review  is  not  required 
prior  to  initiation  of  experiments.  An 
exception,  however,  which  does  require  prior 
review  and  approval  by  the  IBC  is  any 
experiment  in  which  there  is  a  deliberate 
attempt  to  have  the  E  coli  K-12  efBciendy 
express  any  gene  coding  for  a  eukarybtic 
protein. 

Experiments  involving  the  insertion  into  E 
coli  K-12  of  DNA  from  prokaryotes  that 
exchange  genetic  information  with  E  coli  by 
known  physiological  processes  will  be 
exempted  from  these  Guidelines  if  they 
appear  on  the  "list  of  exchangers"  set  forth  in 
Appendix  A  (see  Section  I-B-4). 

For  those  not  on  the  Appendix  A  list  but 
which  exchange  genetic  information  [35]  with 
E.  coli,  experiments  may  be  performed  with 
any  K  coli  K-12  vector  (e.g.  conjugative 
plasmids).  When  a  non-conjugative  vector  is 
used,  the  E.  coli  K-12  host  may  contain 
conjugation-proficient  plasmids,  either 
autonomous  or  integrated,  or  generalized 
transducing  phages. 

The  first  two  sentences  of  Section  HI- 
0  are  moved  from  where  they  appear  as 
the  first  two  sentences  of  Section  III-A 
1n  the  1978  Guidelines. 

The  next  two  sentences  refer  to  the 
fact  that  some  experiments  using  K  coli 
K-12  are  prohibited  (Section  I-D)  and 
that  some  are  truly  exempt  from  the 
Guidelines  (Section  I-E).  The 
prohibitions  override  Section  m-O;  the 
six  prohibitions  are  I-D-1  ("pathogenic 
organisms"),  I-D-2  ("potent  toxins"),  I- 
D-3  ("plant  pathogens").  I-D-4 
("deliberate  release").  I-D-5  ("drug 
resistance  trait"),  and  I-D-6  ("large 
8cale'^. 

Next  in  Section  lU-O  comes  a 
rephrasing  of  the  "E.  coli  K-12/P1 
Recommendation."  setting  the 
containment  level  as  Pi  -(-  EKl  for  these 
experiments.  Also  included  for  these 
experiments  is  the  requirement  for 
registration  with,  but  not  prior  approval 
by.  the  IBC.  for  most  experiments  and 
the  statement  that  no  MUA  or  other 
form  of  registration  need  be  submitted 
to  NM.  The  requirement  for  IBC  prior 
approval  has  been  added  for 
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experiments  in  wiiich  there  is  a 
deliberate  attempt  to  have  the  E.  coli  K- 
12  efficiently  express  any  gene  coding 
for  a  eukaryotic  protein. 

The  last  two  paragraphs  of  Section 
ni-O  are  a  rephrasing  of  what  appears 
as  part  of  Section  III-A-l-b-{l)  of  the 
1978  Guidelines,  including  incorporation 
of  rewording,  as  discussed  below,  in  the 
first  item  in  Part  IV  of  this 
announcement. 

Within  Section  IV  of  the  Guidelines,  a 
note  has  been  inserted  in  Section  IV-D- 
1-c  reminding  the  reader  that  "no  MUA 
is  required  for  experiments  described  in 
Section  III-O."  and  a  note  has  been 
inserted  in  Section  IV-D-5-a-(l) 
reminding  the  reader  that  "no  prior 
approval  by  the  IBC  is  required  for  most 
experiments  described  in  Section  UI-O." 

At  places  in  the  Guidelines  describing 
"return  to  host  of  origin"  type 
experiments  (i.e..  Sections  III-B-2.  lU-C- 
5.  in-C-6,  ra-C-7-a.  and  in-C-7-b),  the 
phrase  "appropriate  containment"  has 
been  replaced  by  "Pi." 

Section  III-A  of  the  Guidelines,  and 
its  subsections,  previously  referring  to 
experiments  using  E.  coli  K-12  as  the 
host  have  been  rewritten  to  refer  to 
certain  other  certified  HVl  and  HV2 
systems,  as  listed  in  Appendix  D  of  the 
November  1979  Guidelines. 

It  was  the  intent  of  the  RAG  that  "the 
principle  of  equivalency  of  HV  systems 
with  EK  systems  applies  at  the  present 
time  only  to  the  setting  of  containment 
levels  for  shotgun  experiments.  It  does 
not  apply  at  the  present  time  to  lowering 
of  containment  levels  for  characterized 
or  purified  DNA  preparations  and 
clones,  to  returning  DNA  segments  to 
non-HVl  host  of  origin,  etc."  (Federal 
Register,  July  20. 1979).  Therefore", 
changes  have  been  made  in  Section  III- 
A-l-a-(l).  m-A-3-a.  ffl-A-S-b.  IV-D- 
l-c-(3).  rV-D-l-e.  and  IV-E-l-b-{3He). 
indicating  that  lowering  of  containment 
levels  for  characterized  or  purified  DNA 
preparations  or  clones  requires  prior 
approval  by  the  NIH  and  that  IBC 
approval  alone  is  no  longer  sufficient.  In 
accordance  wth  Section  FV-E-l-b  of 
the  NIH  Guidelines  and  based  on  the 
extensive  analysis  given  above.  I  find 
that  these  proposed  actions  on  the  "E. 
coli  K-12/P1  RecomiTiendatioa"  comply 
with  the  Guidelines  and  present  no 
significant  risk  to  health  or  the 
environment 

Appendix  A  gives  the  membership  at 
the  Recombinant  DNA  Advisory 
Committee  at  the  May  1979  meeting; 
Appendix  B  gives  the  membership  at  the 
September  1979  meeting. 


rv.  Other  Recommendations  on  "Major 
Actions"  Made  at  the  September  6-7, 
1979,  RAG  Meeting 

In  addition  to  the  "E.  coli  K-12/P1 
Recommendation"  discussed  above,  five 
other  recommendations  on  "major 
actions"  were  made  at  the  September  8- 
7  RAC  meeting.  These  are  discussed 
below,  and  my  proposed  action  on  them 
is  given.  In  accordance  with  Section  IV- 
E-l-b  of  the  NIH  Guidelines.  I  find  that 
these  proposed  actions  comply  with  the 
Guidelines  and  present  no  significant 
risk  to  health  or  the  environment. 

Proposed  Amendment  of  Sections  II-D- 
l-a-{l)  and  III-A-l-b-(l)  of  the  1978 
Guidelines 

In  response  to  a  suggestion  made  in  a 
letter  of  May  16. 1979.  from  Dr.  Nickolas 
J.  Panopoulos,  of  the  University  of 
California  at  Berkeley,  proposed 
changes  in  the  Guidelines  were 
published  for  comment  in  the  Federal 
Register  on  July  31, 1979,  as  follows: 

1.  Proposed  to  be  inserted  at  the  end 
of  Section  II-D-l-a-{l)  of  the  Guidelines 
were  the  words  "except  as  specified 
under  Section  III-A-l-b-{l)." 

2.  Proposed  to  be  inserted  at  the  end 
of  section  m-A-l-b-{l)  of  the 
Guidelines  were  the  words  "When  a 
non-conjugative  vector  is  used,  the 
cell  K-12  host  may  contain  conjugative 
proficient  plasmids,  either  autonomous 
or  integrated,  or  generalized  transducing 
phages.  In  general,  for  experiments  in 
this  category,  the  E.  coli  K-12  host  may 
contain  such  plasmids  or  phages 
provided  that  the  physical  containment 
level  is  raised  one  step." 

During  the  30-day  comment  period,  no 
comments  were  received. 

At  the  RAC  meeting  on  September  6- 
7, 1979,  this  item  was  discussed.  A 
moUon  was  passed  by  the  RAC  by  a 
vote  of  12  to  0  to: 

1.  Insert  at  the  end  of  Section  II-D-l- 
a-{l)  of  the  1978  Guidelines  the  words 
"except  as  specified  under  Section  lU- 
A-l-b-{l)";  and 

2.  Insert  prior  to  the  last  sentence  of 
Section  II-A-l-b-{l)  of  the  1978 
Guidelines,  the  words  "When  a  non- 
conjugative  vector  is  used,  the  E.  coli  K- 
12  host  may  contain  conjugation 
proficient  plasmids.  either  autonomous 
or  integrated,  or  generalized  transducing 
phages." 

I  propose  to  accept  these 
recommendations.  However,  due  to  my 
proposed  action  on  the  "£".  coli  K-12/P1 
Recommendation"  (as  described  above 
in  Part  IIl-E  of  this  announcement], 
further  changes  are  necessary  in 
incorporating  these  recommendations 
into  the  proposed  revised  NIH 
Guidelines.  Thus  the  insert  at  the  end  of 


Section  II-D-l-a-(l)  reads,  "except  as 
specified  in  Section  III-O,"  and  the 
added  words  "When  a  nonconjugative 
vector  is  used,  the  E.  coli  K-12  host  may 
contain  conjugation-proficient  plasmids, 
either  autonomous  or  integrated,  or 
generalized  transducing  phages"  appear 
in  Section  III-O. 

Proposed  Exemption  for  Pseudomonas 
Putida  and  Pseudomonas  Fluorescens 

At  its  May  21-23. 1979,  meeting,  the 
RAC  considered  a  request  by  Dr.  N. 
Ornston  of  Yale  University  to  add 
Pseudomonas  putida  and  Pseudomonas 
fluorscens  to  the  exempt  list  in 
Appendix  A  of  gram-negative  organisms 
that  exchange  DNA  by  known 
physiological  processes.  The  RAC,  at 
that  time,  voted  17  to  1,  with  1 
abstention,  to  defer  action  on  the 
proposal,  since  several  members  felt 
that  the  transduction  data  were 
incomplete,  and  an  error  was  made  in 
the  Federal  Register  notice.  A  request 
for  additional  data  on  the  reversion 
frequencies  for  the  transduced  markers 
was  made  on  recommending  deferment. 

After  receipt  of  additional 
docimientation  on  the  chromosomal 
genetics  of  Pseudomonas,  the  following 
notice  was  placed  in  the  Federal 
Register  on  July  31, 1979,  for  comment: 

Dr.  N.  Orsnston  of  Yale  University  has 
proposed,  in  accord  with  Section  I-E-4  of  the 
Guidelines,  that  Pseudomonas  putida  and 
Pseudomonas  fluorescens  be  added  to  the 
exempt  list  in  Appendix  A  of  gram-negative 
organisms  that  exchange  DNA  by  known 
physiological  processes.  Further  information 
documenting  the  exchange  of  genetic 
information  between  these  two  species  and 
those  in  Appendix  A  is  available  from  the 
Oftice  of  Recombinant  DNA  Activities. 

No  comments  were  received  during 
the  30-day  comment  period. 

At  the  September  6-7  RAC  meeting 
the  data  on  exchange  and  homology 
were  discussed  and  a  motion  to  add 
Pseudomonas  putida  and  Pseudomonas 
fluorescens  to  the  Appendix  A  list 
passed  by  a  vote  of  11  to  0,  with  3 
abstentions. 

I  propose  to  accept  this 
recommendation  and  have  added 
Pseudomonas  putida  and  Pseudomonas 
fluroescens  to  Sublist  A  in  Appendix  A, 
of  the  proposed  revised  Guidelines. 

Cloning  in  Bacillus  Subtilis  an 
Streptomyces  Coelicolor 

In  response  to  a  request  from  Dr. 
Stanley  Cohen  of  Stanford  University, 
the  following  proposal  was  published 
for  comment  in  the  Federal  Register  on 
July  31, 1979: 

(a)  Bacillus  subtilis  strains  that  do  not 
carry  an  asporogenic  mutation  can  be  used  as 
hosts  specifically  for  the  cloning  of  DNA 
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derived  from  K  coli  K-12  and  Streptomyces 
coelicoloT  using  NW-approved 
Staphylococcus  aureus  plasmida  as  vectors 
under  P2  conditions. 

(b)  Streptomyces  coeL'coIor  can  be  used  as 
a  host  for  the  doning  of  DNA  derived  from  B, 
subtllis,  E.  coli  K-12,  or  from  S.  aureus 
vectors  that  have  been  approved  for  use  in  B. 
subtills  under  P2  conditions. 

During  the  30-day  comment  period,  no 
comments  were  received. 

This  proposal  had  been  discussed  at 
the  February  and  May  1979  RAC 
meetings.  At  the  September  RAC 
meeting,  after  discussion  of  the  safety  of 
these  systems  including  the  issue  of 
spore  formation,  the  final  votes  on  these 
proposals  were  9  in  favor,  none 
opposed,  with  8  abstentions,  to  approve 
part  (b)  dealing  with  cloning  in 
Streptomyces  coelicolor,  and  8  in  favor, 
5  opposed,  with  5  abstentions,  to 
approve  part  (a)  dealing  with  cloning  in 
Bacillus  subtilis. 

I  propose  to  accept  these 
recormnendations,  and  they  have  been 
inserted  into  Appendix  E  of  the 
proposed  revised  Guidelines. 

Use  of  Agrobacterium  Tumefacietts  as  a 
Host-  Vector  System 

The  following  notice  appeared  for 
comment  in  the  Federal  Register  on  July 
31, 1979: 

At  its  May  21-23. 1979,  meeting,  the  RAC 
recommended  approval  at  the  P3  level  of 
physical  containment,  of  specific  experiments 
involving  introduction  of  well-characterized 
fragments  of  eukaryotic  DNA  into 
Agrobacterium  tumefaciens  carrying  a  Ti 
plasmid.  using  an  EK2  plasmid  vector 
coupled  to  a  fragment  of  the  Ti  plasmid  and/ 
or  the  origin  of  replication  of  a  cryptic  A. 
tumefaciens  plasmid.  and  introduction  of 
these  bacteria  into  plant  parts  or  cells  in 
culture  under  P3  conditions.  Approval  is  now 
requested  by  Dr.  M.  D.  Chilton  for 
modification  of  the  experimental  procedure 
as  follows: 

Cloned  desired  fragments  from  any  non- 
prohibited  source  may  be  transferred  into 
Agrobacterium  tumefaciens  containing  a  Ti 
plasmid  (or  derivatives  thereof),  using  a  non- 
conjugative  E.  coli  plasmid  vector  coupled  to 
a  fragment  of  the  Ti  plasmid  and/or  the  origin 
of  replication  of  an  Agrobacterium  plasmid. 
under  containment  conditions  one  step  higher 
than  would  be  required  for  the  desired  DNA 
in  EKl  or  HVl  systems.  Transfer  into  plant 
parts  or  cells  in  culture  would  be  permitted  at 
the  same  containment  level  (one  step  higher). 

During  the  30-day  comment  period,  no 
comments  were  received. 

At  the  September  RAC  meeting,  after 
discussion  of  the  safety  of  this  system,  a 
motion  to  approve  this  proposal  passed 
by  a  vote  of  9  in  favor,  6  opposed,  with  2 
abstentions. 

I  propose  to  accept  this 
recommendation  and  have  inserted  into 
Appendix  £  of  the  proposed  revised 


Guidelines  the  text  as  it  appeared  in  the 
July  31  Federal  Register — i.e.,  "Cloned 
desired  fragments.  .  .  .  (one  step 
higher)" — with  one  change  in  wording. 
This  change  necessitated  by  my 
proposed  action  on  the  "E.  coli  K-12/Pl> 
Recommendation"  (see  Part  III  of  this 
annoimcement  above),  is  to  substitute 
for  the  words  "...  in  EKl  or  HVl 
systems  .  .  ."  the  words  "...  in  HVl 
systems  (i.e.,  one  step  higher  physical 
containment  than  that  specified  in  the 
subsections  of  Section  III-A)  .  . 

Proposed  Supplement  to  the  NIH 
Guidelines 

The  1978  Guidelines  say  in  Section 
IV-F-4,  "(Provisions  for  protection  of 
proprietary  information  as  permitted 
tmder  oirrent  DHEW  authorities  will  be 
proposed  as  a  future  supplement  to 
these  Guidelines.]" 

On  August  3, 1979,  there  was 
published  in  the  Federal  Register,  for 
public  comment  a  proposed  supplement 
to  the  NIH  Guidelines. 

The  August  3  Federal  Register  notice 
first  contained  backgroimd  information 
as  follows: 

On  December  22, 1978,  the  Director. 
National  Institutes  of  Health,  with  the 
approval  of  the  Assistant  Secretary  for 
Health  and  the  Secretary  of  Health. 
Education,  and  Welfare,  issued  revised 
Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules  (43  FR  60108]. 
These  Guidelines  were  accompanied  in  the 
Federal  Register  by  a  Notice  of  Intent  to 
Propose  Regulations  issued  by  the  Food  and 
Drug  Administration.  In  addition,  the 
Secretary  sent  letters  to  Administrator 
Douglas  Costle,  Environmental  Protection 
Agency,  and  to  Secretary  of  Agriculture  Bob 
Bergland,  requesting  comparable  actions  to 
ensure  a  commonality  of  standards 
throughout  the  private  sector.  In  July  the 
Secretary  sent  a  similar  request  to  Secretary 
of  Labor  Ray  MarshalL 

Several  responses  to  the  FDA  notice 
questioned  that  agency's  legal  authority  to 
regulate  private  research  in  this  field.  In  view 
of  these  comments,  NIH  Director  Donald  S. 
Fredrickson  and  the  Commissioner  of  Food 
and  Drugs,  Donald  Kennedy,  developed  a 
draft  supplement  to  the  NIH  Guidelines  that 
would  extend  them  on  a  voluntary  basis  to 
industry.  This  draft  was  reviewed  by  Peter 
Libassi,  then  General  Counsel  for  the 
Department  who  also  consulted  with 
representatives  from  the  pharmaceutical 
industry  and  from  public  interest  and 
environmental  organizations.  The 
representatives  from  the  pharmaceutical 
industry  considered  the  supplement  to 
provide  a  feasible  basis  for  voluntary 
compliance;  the  representatives  from  the 
other  groups  considered  a  voluntary  system 
insufficient  and  urged  that  mandatory 
compliance  be  achieved  through  legislation 
or  regnlation. 

In  light  of  those  discussions  it  was  agreed 
that  the  draft  supplement  prepared  by  NIH 


and  FDA  shod*  also  be  reviewed  by  the 
Federal  Interagency  Advisory  Committee  on 
Recombinant  DNA  Research  which  includes 
all  relevant  Federal  research  and  regulatory 
agencies.  This  Committee,  created  in  October 
1976  to  consider  extension  of  the  Guidelines 
nationally,  had  recommended  in  March  1977 
that  legislation  be  developed.  On  July  16, 
1979,  the  Committee  met  to  consider  the  draft 
supplement  and  alternative  approaches  to 
extent  the  revised  NIH  Guidelines  to  the 
private  sector.  It  was  the  Committee's 
unanimous  opinion  that  NIH  should  proceed 
to  pubhsh  for  public  comment  the  draft 
supplement  to  the  NIH  Guidelines.  The 
conclusion  was  not  unanimous  that  the 
voluntary  approach  would  achieve  complete 
compliance  'within  the  private  sector. 

On  the  basis  of  the  recommendations  by 
the  Interagency  Committee,  the  Director,  NIH, 
invites  public  comment  on  the  proposed 
supplement  to  the  NIH  Guidelines,  which  is 
set  forth  below  •  •  • 

The  August  3  Federal  Register  notice 
then  gave  the  text  of  proposed  sections 
to  be  added  to  the  Guidelines.  The  full 
text  is  not  repeated  in  this 
annoimcement  The  headings  of  the 
proposed  sections  are: 

IV-G-5.  Voluntary  Compliance.:  VI. 
Volimtary  Compliance.;  VI-A,  Basic 
Policy.:  VI-B.  IBC  Approval;  W-C 
Registration.;  VI-D.  Certification  of 
Host-Vector  Systems.;  VI-E.  Request  for 
Exceptions.;  and  VI-F.  Protection  of 
Proprietary  Data. 

During  the  30-day  comment  period, 
five  letters  were  received. 

A  representative  of  the  AFL-CIO 
wrote: 

We  firmly  believe  that  regulatory  authority 
over  health  and  safety  of  workers  must  be  the 
responsibility  of  the  Occupational  Safety  and 
Health  Administration.  Promulgation  of  your 
inadequate  and  impotent  Guideliae  additions 
can  only  hamper  efforts  to  provide  proper 
oversight  by  OSHA,  Therefore,  these 
Guideline  sections  should  not  be  adopted. 
NIH  has  no  business  intruding  upon  die 
affairs  of  non-grantees  or  other  government 
agencies. 

A  representative  of  the  Environmental 
Defense  Fimd  wrote: 

In  the  absence  of  statutory  authority 
enabling  NIH  inspection  and  enforcement  of 
industrial  experiments  and  providing  for  stiff 
penalties  for  violations,  approval  is  a 
meaningless  exercise.  Indeed,  its  only  benefit 
is  to  the  industrial  sponsor,  who  is  then  free 
to  proclaim  that  its  experiments  are  safe  and 
above  public  concern.  From  a  political 
standpoint  we  fear  that  a  voluntary  program, 
no  matter  how  insufficient  wUl  provide  a 
public  relations  weapon  to  industry  and  an 
argument  against  mandatory  control  •  •  • 
voluntary  compliance  programs  have  never 
worked  and  never  wilL 

Dr.  Susan  Wright  wrote  that  the 
"proposal  is  ill-advise  •  •  •  'voluntary 
compliance'  means  that  the  private 
sector  will  obey  the  guidelines  when  it  is 
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in  its  interests  to  do  so  and  not 
otlierwise." 

A  representative  of  Genex 
Corporation  wrote  concerning  the 
requirement  for  membership  on 
Institutional  Biosafety  Committees.  He 
submitted  proposed  wording  to  be 
inserted  in  Section  VI-B. 

The  New  York  State  Commissioner  of 
Health  wrote,  "It  seems  clear  that 
Federal  legislation  offers  the  best 
prospect  of  establishing  a  uniform, 
enforceable  set  of  minimum  standards. 
The  individual  states  could  retain  the 
option  of  setting  more  stringent 
requirements." 

At  the  September  RAC  meeting,  there 
was  considerable  discussion  of  the 
proposed  supplement.  John  Adams  of 
the  Pharmaceutical  Manufactiirers 
Association  indicated  that  the  PMA 
member  firms  engaged  in  recombinant 
DNA  research  fully  endorse  the 
supplement  and  will  fully  comply  with 
the  Guidelines.  In  reply  to  a  question 
from  the  RAC,  Dr.  Irving  Johnson  of  Eli 
Lilly  and  Company  indicated  that  Lilly's 
IBC  had  three  members  not  affiliated 
with  the  company  among  its  nine  EBC 
members.  Representatives  of  Genentech, 
Eli  Lilly  and  Company,  and  Genex  said 
their  companies  would  comply  with  the 
Guidelines. 

One  RAC  member  said  he  favored 
mandatory  compliance  as  the  long  term 
solution  but  thought  it  was  fine  to  begin 
with  a  voluntary  system.  Others  spoke 
strongly  in  favor  of  the  supplement,  to 
initiate  a  test  period  to  see  if  industry 
does  indeed  comply.  Representatives  of 
the  National  Science  Foundation  and  the 
National  Institute  for  Occupational 
Safety  and  Health  reviewed  the  unimous 
recommendation  of  the  Interagency 
Committee  on  Recombinant  DNA 
Research  to  proceed  with  the  voluntary 
supplement.  A  representative  of  the 
Office  of  Science  and  Technology  Policy 
endorsed  the  proposal. 

A  motion  to  accept  Section  IV-G-5 
and  Part  VI  as  they  appeared  in  the 
Federal  Register  on  August  3  passed 
with  a  vote  of  11  in  favor,  none  opposed, 
with  4  abstentions. 

I  propose  to  accept  these 
recommendations  and  have  added  these 
sections  to  the  proposed  revised 
Guidelines. 

Appendix  C  gives  the  membership  of 
the  Interagency  Committee  on 
Recombinant  DNA  Research. 

Appendix  A~Member8hip  of  the 
Recombinant  ONA  Advisory  Committee  at 
the  May  1979  Meeting 

Recombinant  DNA  Advisory  Committee 
SETLOW.  Jane  K..  PhD..  (Chairman), 
Biologist,  Brookhaven  National  Laboratory, 


Upton.  Long  Island,  New  York  11973,  516- 
345-342a 

AHMED.  Abdul  Karim.  Ph.D..  Senior  Staff 
Scientist,  Natural  Resources  Defense 
Council.  Inc.,  122  East  42nd  Street,  New 
York.  New  York  10017,  212-949-0049. 

BALTIMORE,  David.  Ph.D..  Professor  of 
Biology,  Massachusetts  Institute  of 
Technology,  Cambridge,  Massachusetts 
02139,  617-253-«410, 

BROADBENT.  Francis  E.,  Ph.D.,  Professor  of 
Soil  Microbiology,  Department  of  Land,  Air 
and  Water  Resources,  University  of 
California,  Davis,  California  95616,  916- 
752-0198. 

CAMPBELL,  Allan  M.,  Ph.D.,  Professor. 
Department  of  Biology,  Stanford 
University,  Stanford,  California  94305,  415- 
497-1170. 

GABON,  Zelma,  Supervisor  of  Cytopathology 
Laboratory,  University  of  Mississippi 
Medical  Center,  Jackson,  Mississippi  39216, 
601-968-5547. 

DAY,  Peter  R.,  PhD.,  Chief,  Division  of 
Genetics,  Connecticut  Agricultural 
Experiment  Station.  New  Haven, 
Connecticut  06504.  203-769-7258. 

GOLDSTEIN.  Richard,  Ph.D..  Assistant 
Professor  of  Microbiology  and  Molecular 
Genetics,  Harvard  Medical  School,  Boston, 
Massachusetts  02115,  617-732-1911. 

GOTTESMAN.  Susan  K.,  Ph.D.,  Senior 
Investigator,  Laboratory  of  Molecular 
Biology,  National  Cancer  Institute,  National 
Institutes  of  Health,  Bethesda,  Maryland 
20014.  301-496-3524. 

HORNIdC  Richard  B..  MD.,  Chairman. 
Department  of  Medicine,  University  of 
Rochester  School  of  Medicine.  Rochester, 
New  York  14642.  715-275-2871. 

KING.  Patricia  A..  J.D..  Professor  of  Law, 
Georgetown  University  Law  Center, 
Washington.  D.G  20001.  202-624-8295. 

KRIMSKY.  Sheldon,  Ph.D.,  Acting  Director, 
Program  in  Urban  Social  and 
Environmental  Policy,  Tufts  University, 
Medford.  Massachusetts  02155,  617-628- 
5000  x6159. 

KUTTER,  Elizabeth  M.,  PhD.,  c/o 
Department  of  Nutrition,  University  of 
California,  Davis,  California  75616,  916- 
752-3389. 

NOVICK,  Richard  P.,  M.D.,  Chairman  of 
Plasmid  Biology,  Public  Health  Research 
Institute.  New  York,  New  York  10016,  212- 
481-0746. 

PARKINSON.  David  K.,  B.M.,  B.CL, 
Associate  Professor  of  Occupational 
Health,  University  of  Pittsburgh,  Pittsburgh, 
Pennsylvania  15261.  412-624-3041. 

PINON,  Ramon.  Ph.D..  Assistant  Professor  of 
Biology.  B-022  Bonner  HalL  University  of 
California.  San  Diego,  California  92093, 
714-452-2452. 

PROCTOR.  Samuel  D..  PhD..  Professor  of 
Education,  Rutgers  University,  New 
Bpjnswick.  New  Jersey  08903,  201-932- 
7389. 

REDFORD,  Emmette  S.,  Ph.D.,  LLD.  (79). 
Ashbel  Smith  Professor  of  Government  and 
Public  Affairs,  Lyndon  B.  Johnson  School  of 
Public  Affairs,  University  of  Texas  at 
Austin,  Austin,  Texas  78712,  512-471-4962 
x234. 

ROWE,  Wallace  P.,  M.D.,  Chief,  Laboratory 
of  Viral  Diseases,  National  Institute  of 


Allergy  &  Infectious  Diseases,  National 
Institutes  of  Health,  Bethesda,  Maryland 
20014.  301-496-2613, 

SPIZIZEN.  John,  Ph.D.,  Member  and 
Chairman,  Department  of  Microbiology, 
Scripps  Clinic  &  Research  Foundation,  La 
JoUa.  California  92037.  714-454-3881  x367 

THORNTON,  Ray  H..  J.D..  Executive 
Director,  Joint  Educational  Consortium, 
Henderson  State  University,  Cuachita 
Baptist  University,  P.O.  Box  499, 
Arkadelphia,  Arkansas  71923,  501-246-9283 

WALTERS,  LeRoy,  Ph.D.,  Director,  Center  for 
Bioethics,  Kennedy  Institute,  Georgetown 
University,  Washington,  D.C.  20057,  202- 
625-2371. 

WnjJAMS,  Luther  S.,  PhD.,  Associate 
Professor  of  Biology  and  Assistant  Provost, 
Department  of  Biological  Sciences,  Purdue 
University,  West  Lafayette,  Indiana  47907, 
317-493-0211. 

YOUNG,  Frank  E.,  M.D..  Ph.D.,  Dean,  School 
of  Medicine  &  Dentistry,  University  of 
Rochester,  Rochester,  New  York  14642. 
716-275-3407. 

ZATTLIN,  Milton.  Ph.D..  Professor, 
Department  of  Plant  Pathology,  Cornell 
University,  Ithaca,  New  York  14853,  807- 
256-3105. 

GARTLAND,  William  J.,  Jr.,  Ph.D.,  (Executive 
Secretary),  Director,  Office  of  Recombinant 
DNA  Activities,  National  Institutes  of 
Health,  Bethesda,  Maryland  20014,  301- 
496-6051. 

Recombinant  DNA  Advisory  Committee 

Non- Voting  Representatives 

Center  for  Disease  Controi 

LaMotte,  Louis  C.  Ph.D.,  Director,  Licensure 
in  ProHciency  Testing  Division,  Bureau  of 
Laboratories,  Center  for  Disease  Control, 
AUanta,  Georgia  30333,  404-329-^824. 

Department  of  Agriculture 

TOLIN,  Sue  A,  Ph.D.,  Science  and  Education 
Administration,  Cooperative  Research,  U.S. 
Department  of  Agriculture,  Washington, 
D.C.  20250,  202--147-5741. 

FULKERSON,  John  F.,  PhD.  (ALT),  Science 
and  Education  Administration,  Cooperative 
Research,  U.S.  Department  of  Agriculture, 
Washington,  D.C.  20250,  202-447-5741. 

Department  of  Commerce 

GALLER  Sidney  R.,  PhD.,  Room  3425,  U.S. 

Department  of  Commerce,  Wasiiington, 

D.C.  20230,  202-377-4335. 
GORDON.  George  S.,  PhD..  (ALT).  Room 

3424.  U.S.  Department  of  Commerce, 

Washington,  D.Q  20230,  202-377-2565. 

Department  of  Energy 

DUD  A,  George  PhD..  Division  of  Biomedical 

and  Environmental  Research,  U.S. 

Department  of  Energy,  Washington,  D.C 

20545,  202-353-3651. 
EDINGTON,  Charles  W..  Ph.D.  (ALT).  Deputy 

Director,  Office  of  Health  and 

Environmental  Research.  U.S.  Department 

of  Energy.  Washington,  D.C.  20250, 202- 

353-3251. 

Department  of  the  Interior 

PIMENTEL,  Mariano  B.,  PhD.,  Room  7045, 
U.S.  Department  of  the  Interior, 
Washington,  D.C  20240,  202-343-2081. 
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Department  of  State 

WALSH,  William  J.,  Ill,  Biomedical  Research 
Liaison  and  Health  Affairs  Officer,  Oceans 
and  International  Environmental  and 
Scientific  Affairs,  U.S.  Department  of  State, 
Washington,  D.C  20520,  202-632-4824. 

Department  of  Transportatioii 

CUSHMAC,  George  E.  Ph.D.,  Chemist, 
Research  and  Special  Programs 
Administration,  U.S.  Department  of 
Transportation,  Washington,  D.C.  20590, 
202-755-4906. 

Food  and  Drug  Administration 

GRYDER,  Rosa,  Ph.D.t  Staff  Science  Advisor, 
HFY-311,  Food  and  Drug  Administration 
58,  Rockville,  Maryland  20857,  301-433- 
4491.  • 

National  Aeronautics  and  Space 
Administration 

YOUNG.  Richard  S.,  Ph.D.,  Director  of 
Planetary  Biology,  National  Aeronautics 
and  Space  Administration,  Washington, 
D.C.  20546.  202-755-3732. 

National  Science  Foundation 

LEWIS,  Herman  W.,  Ph.D.,  Senior  Scientist 
for  Recombinant  DNA.  Division  of 
Physiology,  Cellular  and  Molecular  Biology, 
National  Science  Foundation,  Wasiungton. 
D.C.  20550,  202-632-4200. 

HARRIMAN,  Philip  Ph.D.  (ALT],  Program 
Director  for  Genetic  Biology,  Room  326, 
National  Science  Foundation,  Washington, 
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Officer.  Bureau  of  Oceans  and 
International  Environmental  and  Scientific 
Affairs.  Department  of  State.  2201  C  Street, 
N.W.,  Washington,  D.C.  20520.  202-632- 
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Department  of  Transportation 

Mr.  Douglas  A.  Crockett.  Department  of 
Transportation,  Transpoint  Building,  Room 
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Robert  Mikulak.  Ph.D..  Physical  Science 
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Disarmament  Agency,  21st  Street  and 
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20451.  202-632-3424. 

Veterans  Administration 
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755,  Washington,  D.C.  20420.  202-389-5065, 
a-374-5678  (Mich.). 

Additional  Announcement  of  the 
Director,  NIH 

Section  IV-E-l-b-(3)-(d)  of  the 
Guidelines  gives  responsibility  to  the 
Director,  NIH,  for  "authorizing,  under 
procedures  specified  by  the  RAG,  large- 
scale  experiments  (i.e.,  involving  more 
than  10  liters  of  culture)  for  recombinant 
DNAs  that  are  rigorously  characterized 
and  free  of  harmful  sequences." 

On  October  5, 1979,  the  Director,  NIH. 
on  the  recommendation  of  the 
Recombinant  DNA  Advisory  Committee, 
approved  a  request  from  Lilly  Research 
Laboratories  for  the  lowering  of 
containment  and  large-scale  culture  of 
EKl  host-vector  systems  carrying  the 
chemically  synthesized  insulin  A  chain 
and  B  chain  separately.  The  request  was  ' 
approved  with  the  understanding  that 
Lilly  Research  Laboratories  have  agreed 
to  permit  an  observer,  designated  by 
NIH,  to  visit  the  facilities  if  NIH  should 
choose  to  inspect  the  site. 

The  principal  investigator  is  Dr. 
Lawrence  E.  Day.  The  work  is  to  be 
done,  as  stipulated  in  the  submission  by 
Lilly  Research  Laboratories,  in  a  "P2 
laboratory  containing  fermenters 
designed  and  pretested  to  totally 
contain  the  organisms  until  they  are 
chemically  or  physically  killed  at  the 
end  of  each  fermentation  ...  at  the 
plant  facihties  at  1200  South  Kentucky 
Avenue,  IndianapoHs,  Indiana,  46206." 

Dated:  November  26.  1979. 
Donald  S.  Fredrickson, 
Director  National  Institutes  of  Health. 
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As  part  of  a  visit  to  the  Committee  on  Medical  Research  (CRM) 
of  the  Commission  of  the  European  Communities   (COEC) ,  arising 
from  an  invitation  from  CRM  earlier  in  the  year,  I  left 
Washington  the  evening  of  December  5,  accompanied  by  Dr.  Joseph 
Quinn,  Deputy  Director  of  FIC.     We  arrived  in  London  on 
December  6,  emplaned  for  Brussels,  arriving  there  at  noon.  We 
were  met  by  a  car  from  the  Embassy  motor  pool  and  taken  briefly 
to  the  Hyatt  Regency  Hotel,  where  we  changed  clothes  and  left 
immediately  for  the  Argenteuil  residence  of  Princess  Lilian  of 
Belgium  and  her  husband,  King  Leopold.     Arriving  a  bare  ten 
minutes  late,  we  entered  the  library  at  the  north  end  of  the 
chateau,  where,  warmed  by  a  fireplace  and  the  floor-to-ceiling 
Moroccan  bindings  of  the  Graaf  de  Flamande  (Leopold's 
grandfather) ,  were  gathered  the  Princess;  her  daughter.  Daphne 
(about  30) ;  Professor  Luigi  Donate,  President  of  CRM;  and 
Professor  C.  Van  Apersele,  a  renal  physiologist  at  the 
University.     I  reminded  the  Princess  that  we  had  last  met  in 
1962,  when  she  and  the  King,   in  the  company  of  Eunice  Shriver, 
had  visited  NIH,  lunched  with  Jim  Shannon   (per  Eunice) ,  and 
attended  rounds.     I  was  the  Clinical  Director  of  NHI  then,  and 
Lilian  commanded  the  afternoon  with  her  knowledge  of  heart 
surgery  and  surgeons — her  son  had  been  one  of  Robert  Gross' 
successes — a  coarctation,   I  believe.     It  was  at  Mike  DeBakey's 
request  that  I  lunched  with  the  Princess  on  the  occasion, 
particularly  to  discuss  her  Foundation.     We  never  got  to  this 
subject,  however,  as  we  ranged  widely  over  gossip  about  surgeons, 
questions  and  lofty  schemes  for  attracting  multinational 
patronage  for  research  in  the  life  sciences.     From  Argenteuil  we 
went  to  the  office  of  the  new  U.S.  Ambassador  Enders  at  USEC 
(America's  new  ambassador  to  the  European  Community).     Enders  is 
a  tall,  bright,  effective  man  who  listened  to  our  appraisal  of 
medical  research  in  the  U.S.  and  Europe,  and  the  nuances  of 
scientific  diplomacy.     We  urged  upon  him  a  maximum  of  informality 
and  a  minimum  of  arrangements,  leaving  the  scientists  to  enjoy 
their  subjects  more  and  agendas  less.     He  seemed  amenable, 
doubtless  to  some  concern  of  his  staff — his  predecessor  had  been 
a  "bear"  for  more  formal  agreements,  reports,  and  steering 
groups.     Ramsey,   the  scientific  staff  man,  somewhat  gleefully 
described  the  general  strike  expected  to  paralyze  Brussels  next 
day.     (We  ordered  a  car  from  Hertz  to  drive  to  Paris.)     The  next 
morning,  we  found  the  streetcars  no  longer  running,  a  few  buses 
on  the  routes,   taxis  available,  and  the  usual  confusion  as  to  how 
much  of  a  strike  was  in  effect,  abounded.     Could  one  even  get  a 
car?    The  airports  were  reported  to  be  open,   so  we  delayed  the 
car  order  and,   in  fact,  canceled  it  later  in  the  morning  as  the 
airport  continued  operating. 


The  CRM  meeting  was  preceded  by  a  briefing  from  Luigi  Donato 
(a  respiratory,  physiologist  from  Pisa)  who  had  just  been  elected 
to  serve  one  further  year  as  President  of  CRM,  a  special 
extension  of  the  prescribed  term.     He  was  accompanied  by  Mr.  Van 
Hoeck,  the  quintessential  Eurocrat,  who  is  staff  of  Dr.  Gunter 
Schuster,  Director  General  for  Research  Science  and  Education. 
(We  would  meet  Schuster  later  that  day.)     The  CRM  should  not  be 
confused  with  the  EMRC   (the  European  Medical  Research  Councils 
group),  which  is  headed  by  Dr.  Henry  Danielsson  and  met  in 
Bethesda  in  April  of  this  year  with  NIH  as  host.     The  EMRC  group 
includes  16  countries,  more  than  the  9  in  EEC,  even  though  some 
individuals  serve  on  both  bodies,  viz..  Halter  from  Belgium.  The 
CRM  is  not  having  an  easy  time  of  creating  an  ecumenical  research 
movement  in  Europe.     The  founding  treaty  is  heavy  on  "economic" 
unity,  says  nothing  about  biomedical  research,  or  even  health, 
except  that  implicit  in  the  common  effort  for  "general  good"  of 
the  people.  All  joint  decisions  of  CRM  have  to  be  unanimous;  and 
currently  Denmark  (the  catalyst  for  unity  in  EMRC)   is  refusing  to 
study  suicide  as  one  of  the  generally  agreed  topics  of 
all-European  Community  research.     There  is  no_  budget  for  research 
to  speak  of.     The  CRM  meeting  was  full  of  courtesies  and 
amenities,  but  not  long  on  research  ideation.     Another  proposed 
general  problem  is  Stress  and  Adaptation.     The  U.S.  has  joined 
the  CRM,  at  the  latter ' s  invitation  in  three  very  specific 
subjects:     extra-corporeal  oxygenation,  cellular  aging,  and 
congenital  anomalies.     They  have  asked  us  to  name  someone  to  hel? 
them  in  design  of  the  Stress  program.     I  was  asked,  and  gave  some 
lengthy  opinions  on  their  program,  on  health  services  research, 
and  many  other  topics.     I  discussed  NIH  "search  for  consensus" 
activities  and  suggested  we  have  a  joint  exercise  next  year. 
They  were  interested  in  this  and  we  discussed,  at  length, 
possible  topics  and  a  question  of  whether  there  were  special 
problems  in  reaching  consensus  in  Europe  as  opposed  to  the  U.S. 
(There  is  none  of  the  "normative"  litigation  in  Europe  that  we 
have  here  to  bring  about  homogeneous  standards.)     To  a  man,  the 
CRM  felt  that  politicians  made  all  the  final  technical  decisions 
concerning  health  practice   (payment)   and  that  the  CRM  was  merely 
advisory  and  rather  powerless.     I  ac3vised  sticking  to 
scientific/technical  facts,  avoiding  opinions,  and  standing 
adamant  against  political  values  in  their  own  recommendations. 

I  conveyed  to  the  CRM  the  wish  of  our  sister  agency  ADAMHA, 
especially  NIDA,  for  an  opportunity  to  have  collaboration  with 
CRM  member  nations  in  collecting  epidemiological  information 
concerning  narcotic  addiction,  particularly  serious  side  effects 
of  overdosage.     The  response  was  positive  and  Dr.  Dcnato 
indicated  they  would  give  consideration  to  working  with  NIDA. 

I  outlined  the  present  Recombinant  DNA  guidelines  in  the 
U.S.  and  went  into  the  question  of  mandatory  rules  vs.  voluntary 
compliance.       For  some  time, the  CRM  has  not  been  active  in 
offering  advice  on  this  subject.  From  Van  Hoeck,   I  obtained  a 
copy  of  the  draft  directive,  developed  in  August  1978  by  the 
Directorale-Generale  for  Research,  Science  and  Education.  This 
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is  a  proposal  to  CREST ^  suggesting  it  pass  a  directive  (having 
binding  force  on  member  countries)   "compelling  the  Member  States 
to  adopt  general  precautions  against  hazards  possibly  associated 
to  certain  forms  of  recombinant  DNA  work." 

After  a  fair  discussion  of  the  background,  the  proposaal 
comes  on  strong  for  a  "necessity  for  national  laws  on  the 
matter."    The  arguments  includes 

gravity  of  the  hazards:     "If  the  gravity  of 
the  risk  involved  in  such  as  to  require  the 
elaboration  of  these  expensive  protection 
devices   (physical  and  biological  containment) 
it  certainly  justifies  the  preparation  of 
orders  intended  to  insure  that  they 
effectively  serve  their  purpose.   .  .." 

expansion  of  recombinant  work:     "...  Thus 
risk,  if  there  is  one,   .   «   ,  is  increasing 
with  time  in  proportion  to  the  total  number  of 

-        transnational  nature  of  the  risks:     Lack  of 
barriers  at  nartional  borders   (means)  "... 
agreement  must  be  reached  within  communities 
of  neighboring  countries  on  .   .   .  general 
objectives  and  scale  of  the  protection  systems 
.   .   .  and  guarantees  must  be  given  to  the 
respect  of  these  agreements  .   .   ,  through 
legal  dispositions,  taken  in  each  country  .  . 
.  based  on  a  core  of  principles  adopted  in 
common . " 


research  in  laboratories  from  private 
enterprises:     notes  intolerable  nature  of  all 
not  observing  same  rules  creates  something 
other  than  a  voluntary  system,  it  is  "  .   .  . 
equally  obvious,   in  view  of  the  importance  of 
recombinant  DNA  technology  for  the  promotion 
of  European  bio-industries,  that  .   .  . 
legislation  .   .   .  must  not  endanger 
intellectual  property  rights  .   .    .  and  (must 
minimize)   the  disclosure  of  confidential 
scientific  information." 


harmony  between  member  states:  requires 
national  legislations,  harmonized  by  community 
principles  to  avoid  "...  concentration  of 
research  activities  in  the  most  permissive 
states . " 


-        the  exemplary  value  of  legislation  on 

recombinant  DNA  technology:     Recombinant  DNA  " 
.   .   .  constitutes  ,   .   .  choice  material  for 
establishing  compatibilities  between 
legislation  and  the  development  of  modern 
technologies  and  for  preparing  a  first  basis 
to  .   .   .    (future  such)  dispositions  .... 
The  opportunity  should  not  be  missed." 

The  draft  Directive  accompanying  the  analysis: 

1)  requires  prior  notification  and  (except  for 
activities  falling  in  categories  of  low  risk)  prior 
authorization  for  all  recombinant  work; 

2)  leaves  to  the  Member  States  the  categorization 
and  containment  assignments; 

3)  specifies  registration  and  general 
requirements ; 

4)  encourages  on-site  examinations; 

5)  lays  out  some  procedural  requirements  on  each 
national  authority,   including,  viz.,  decisions  within 
90  days,  provision  to  detect  and  sanction  against, 
breaches;  and 

6)  Member  States  are  required  to  keep  the 
Commission  informed  on  their  rules  and  activities. 

It  was  the  CRM's  opinion  that  the  Director-General  for 
Research,  Science  and  Education  intended  to  push  the  acceptance 
of  this  directive. 

It  was,  therefore,  of  great  interest  to  have  the  opportunity 
to  chat  with  Dr.  Gunter  Schuster  himself  that  afternoon.     He  had 
returned  two  hours  earlier  from  India,  but  was' fit  and  vigorous 
when  we  met  at  2:30  p.m.    We  exchanged  apologies,  he  for  missing 
our  luncheon,  and  I  for  forcing  him  to  return  to  his  office.  We 
were  each  interested  in  meeting,  however,  and  came  quickly  to 
pleasant  and  informative  discussion.     Schuster  inquired  of  my 
views  as  to  mandatory  compliance.     I  told  him  of  my  continuing 
desire  for  uniform  rules  and  observance,  of  my  earlier  desire  for 
a  simple  national  statute  requiring  the  same,  and  ray 
disappointment  at  the  seeming  impossibility  of  obtaining  a  law 
unencumbered  by  excesses  of  procedure  and  penalties.     I  informed 
him  of  Senator  Stevenson's  interest  in  a  possible  rule  for 
mandatory  notification.     In  sum,  I  preferred  a  simple  rule,  but 
chose  voluntarism  to  inflexible  regulation.     We  also  discussed 
our  recent  decisions  on  changing  the  guidelines,   including  the 
provision  for  voluntary  compliance  and  the  range  of  reaction  to 
it.     He  was  grateful  for  a  copy  of  the  Federal  Register 
release.     At  the  end  of  our  conversation,   I  had  a  distinct 
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impression  that  the  Director  General  was  to  seek  something  less 
than  a  directive,  perhaps  rather,  a  recommendation  of  the 
Council.     I  am  certain  it  was  not  our  conversation  alone,  but  a 
sense  of  the  probabilities  of  passage  of  a  mandatory  directive, 
that  was  leading  his  opinions  in  this  direction.  Dr.  Schuster  and 
I  agreed  to  stay  in  communication.     His  address  ist 

Dr.  Gunter  Schuster 
Director  General  for  Research, 
Science  and  Education 
Rue  de  la  Loi,  200 
1049  Brussels 
tel: 

In  the  evening,  we  flew  to  Paris  and  met  with  Dr.  Philippe 
Laudat,  Director  of  INSERM.     Dr.  Laudat  indicated  that  the  budget 
for  INSERM  was  increased  in  the  fiscal  year  to  begin  in 
January.     It  was  his  impression  that  European  biomedical  research 
support  would  "move  ahead"  of  the  support  in  the  U.S.  this 
year.     (Our  FIC  study  not  being  complete,  I'm  not  sure  that  the 
available  information  base  permits  any  conclusion  about  absolute 
support  levels,  but  relative  shifts  in  emphasis  toward  greater 
European  support  may  be  occurring.) 

In  the  morning,  we  flew  to  London  and  were  met  at  Heathrow 
by  Sir  William  Henderson,  Chairman  of  the  British  GMAG,  and 
Dr.  Keith  Gibson,  the  MRC  staff  man -for  GMAG.     When  the  luggage 
was  at  last  retrieved,  there  being  a  slow-down  of  baggage 
handlers,  we  were  driven  to  the  Skyway  Hotel  where  GMAG  had 
prepared  a  small  conference  room  for  a  consultation  meeting. 

In  attendance  were: 

Sir  William  Henderson,  Chairman,  GMAG 
Keith  Gibson,  MRC  staff  to  GMAG 
Dr.  Wilke,  MRC  staff  to  GMAG 

Dr.  Dick  Norton,  Ministry  of  Education  and  Science  (MES) 

Dr.  Herbert,  Ministry  of  Education  and  Science  (MES) 

Dr.  Donald  S.  Fredrickson,  NIH 

Dr.  Joseph  Quinn,  NIH 

The  GMAG  agenda  for  this  meeting  took  the  following  course: 

1)     Scale-Up  Decisions   (including  commercial 
confidentiality) 

It  appears  that  GMAG,  which  meets  every  six 
weeks,  has  been  presented  with  3-4  scale-up 
decisions  for  consideration.     Only  a  few  of  these 
are  for  "use"    (vis-a-vis,  research) ,  but  commercial 
development  is  clearly  proceeding  in  Britain.  Of 
interest  is  a  4000  liter  request  from  Distillation 
Products   (for  E.  A.   Lilly  and  insulin 
production) .     Confidentiality  is  maintained  under 


the  Official  Secrets  Act.     All  participate  except 
one  T.U.C.  representative,  who  is  a  hold-out  on  the 
pledge — no  commercial  consultant  may  participate, 
however,  and  GMAG  is  a  bit  thin  in  membership  on 
such  decisions.     They  have  adopted  a  rule  of  no 
decision  without  a  site  visit.    We  explained  that 
we  do  not  automatically  have  participation  by 
consultants,  and  do  not  require  prior  site 
visits.     (We  will  be  sending  to  GMAG  some  new  rules 
we  are  promulgating  on  containment  and  scale-up.) 

2)  The  U.S.  EKl/Pl  reduction  proposal 

We  provided  them  with  Federal  Register 
decision  prints  one  week  old  and  answered  questions 
concerning  the  decisions.     Regarding  the  "Voluntary 
provision,"  we  discussed  possible  Congressional 
Actions,  industry  responses  so  far,  and  the  visit 
with  Dr.  Schuster  in  Brussels.     GMAG  does  not 
desire  the  EEC  directive,  because  of  its 
conditions — 90  day  responses,  and  probably  its 
constraints  on  both  secrecy  and  independent  action. 

3)  Risk  Assessment  Meeting  in  U.S.   in  March 

The  GMAG  wishes  to  be  represented.  We 
indicated  we  wanted  them  to  be  there  and  that  they 
would  receive  both  an  invitation  and  offer  to 
suggest  agenda  items.     The  M.E.S.  representative 
said  one  GMAG  representative  would  be  supported. 
(On  return,  I  asked  Dr.  Krause  to  extend  an 
invitation  to  GMAG.)     I  indicated  Japan  and  other 
countries  would  be  participating. 

4)  Future  Location  of  GMAG 

Both  T.U.C.  and  C.B.I.    (British  industries) 
want  GMAG  to  be  a  creature  of  the  Health  and  Safety 
Executive  rather  than  the  Ministry  of  Education  and 
Science.     The  former  desires  it  because  it  wants 
stringent  regulation,  the  latter  because  it  wants 
no  trifling  with  confidentiality.     M.E.S.  opposes 
any  change,  as  does  MRC  and  the  Chairman.  The 
Minister  of  the  MES   (Mr.  Carlyle)   and  the  Permanent 
Secretary  (Neil  McFarlane)  oppose  the  switch.  Of 
recent  note  is  the  suit  brought  against  Birmingham 
University  on  a  smallpox  case   (charge  due  to 
defective  containment  practice) ;  courts  have  found 
against  H/S  and  for  the  defendant.     This  is  a 
failed  test  of  H/S  authorities. 
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5)      GMAG  membership  —  2  year  changes: 
Chairman 

Science  and  Medical  Experts  8 
Public  Interest  4 
Employees   (TUC)  4 
Managements  2 
Vice  Chancellor 
CBI  representative 
+    assessors  from  concerned 
departments : 
Agriculture,  E/S,  Scotland,  HTSS,  E/S 

GMAG  procedures;     All  decisions  are  by  consensus.     The  British 
are  generally  appalled  by  voting  in  such  advisories. 

ESF/GMAG  —  Meeting  in  January  to  be  attended  by  Dr.  Gartland. 
German  law  proposal  on  agenda. 


We  agreed  to  keep  each  other  informed  on  GMAG/RAC  actions, 
including  proposal  H/V  exemptions  or  acceptances.     We  will  use 
TELEX  communication.     GMAG  offered  liaison  with  RAC,     (I  prefer 
not  to  react  to  the  suggestion  at  this  time) .     Communications  are 
at  least  free  and  mutual  understanding  is  very  high  at  present. 
Clearly,  the  new  commercial  exploitation  makes  harmony  of  rules 
essential. 


This  was  a  most  valuable  visit,  especially  considering  its 
brevity. 


DSF 
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THE  SHANNON  LEGACY  AND  MEDICAL 
RESEARCH  TODAY* 

Donald  S,  Fredrickson,  M.D. 
Director,  National  Institutes  of  Health 


Any  doubt  that  this  is  America's  century  in  medicine  will  sure- 
ly be  dispelled  when  its  history  is  written.  This  is  largely  at- 
tributable to  the  quality  of  the  medical  science  that  has 
developed  in  this  country  since  the  century  opened.  Early 
benchmarks  on  that  ascending  curve  would  surely  include  the 
formation  of  a  clinical  research  unit  at  Johns  Hopkins  in  about 
1900 — the  first  such  unit  that  I  know  of  anjnvhere.  Others 
would  be  the  opening  of  the  Rockefeller  Hospital  in  1910,  aug- 
menting the  already  thriving  Institute  for  Medical  Research;  , 
and,  at  about  the  same  time,  the  influence  of  American  clinical  |j 
research  in  Great  Britain.  Still  another  important  develop-  i\ 
ment  was  the  transformation  and  expansion  of  the  present  Na-        ^  Ijl 
tional  Institutes  of  Health  (NIH)  out  of  what  had  been  a  small  ifil 
in-house  laboratory  for  the  Public  Health  Service.  Many  have 
contributed  to  that  latter  achievement;  probably  no  single  fig- 

ure  stands  out  more  prominently  than  James  A.  Shannon.  ;l! 

In  1968  Dr.  Shannon  retired  from  another  position,  this  time  IS! 
as  the  eighth  director  of  NIH.  His  tenure  of  thirteen  years  was 
the  longest  in  the  history  of  that  demanding  position.  When,  in 
1975,  I  succeeded  him  in  this  chair,  the  NIH  he  had  left  and 
the  NIH  I  would  now  head  were  not  so  different.  But  the  world 
in  which  it  operated  had  changed  greatly  in  seven  years.  The 
end  of  the  1960s  had  seen  the  trial  and  torment  of  elite  institu- 
tions of  all  kinds,  and  science  was  not  spared.  The  ethical 
frames  in  which  we  had  to  perform  were  shifting.  There  was  a 
prescriptive  element  to  the  political  economy  surrounding 
medicine  and  its  scientific  base.  A  major  source  of  anxiety  was 
the  rate  of  rise  in  the  cost  of  health  care,  and  some  felt  certain 
that  science  must  be  partly  to  blame. 

There  was,  too,  a  sudden  expansion  in  the  power  of  experi- 
mental biology,  which  gave  rise  to  anxieties  of  another  kind.  I 
began  to  engage  in  some  problems  that  Jim  Shannon  would 
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have  found  strongly  antitraditional.  For  one,  I  acquired  the 
task  of  promulgating  guidelines  for  the  conduct  of  genetic  en- 
gineering in  terms  of  the  techniques  for  using  recombinant 
DNA.  About  40  percent  of  my  time  in  my  first  two  years  was 
devoted  to  coping  with  the  confrontation  between  some  anxious 
critics  and  a  concerned  but  angry  segment  of  the  scientific 
community.  Each  was  suspicious  of  the  other,  and  yet  they 
were  trying  to  draw  together — to  close  the  gap  of  perception 
between  the  laity  and  the  scientists  and  among  many  scien- 
tists themselves. 

I  also  surveyed  worriedly  the  boundaries  of  NIH,  lines  whose 
shape  also  fixed  the  azimuth  of  medical  science  in  America.  I 
was  concerned,  particularly,  with  what  was,  and  what  was  not, 
appropriate  for  an  organization  whose  objectivity  was  crucial 
and  whose  resources,  although  great,  were  always  less  than 
the  sum  of  congressional  expectations  for  scientific  solutions. 
We  had  to  seize  some  appropriate  roles  in  resolving  the  suspi- 
cions and  social  problems  that  had  sprung  fi:om  modem  bi- 
omedical technology.  We  had  to  restore  confidence  in  the 
ability  of  our  science  to  address  practical  problems.  As  one  re- 
sponse, we  began  the  technology  assessment  exercises — the 
"searches  for  consensus,"  carefully  programmed  analyses  of  the 
state  of  the  art  that  have  recently  made  NIH  much  more  of  a 
household  word  to  physicians  than  heretofore. 

Third,  we  engaged  in  activities  that  I  think  Jim  Shannon 
woulc'  also  have  viewed  with  bemusement.  We  have  sat  for 
many  hours  with  all  the  sister  agencies  of  the  Public  Health 
Service  in  an  eciimenical  effort  to  get  the  health  sciences  in 
the  Department  of  Health  and  Human  Services  to  recognize 
certain  common  principles  for  federal  funding  in  the  future. 
We  looked  at  questions  that  have  become  increasingly  nagging 
over  three  or  four  years.  None  of  the  cries  is  more  demanding 
than  those  of  the  regulatory  agencies  seeking  instant  knowl- 
edge to  help  them  to  meet  their  mandates  for  regulation.  In 
addition,  there  are  the  rising  questions  of  whether  we  can  im- 
prove and  expand  health  services  research  and  perform  more 
clinical  trials  to  refine  better  the  substance  of  medical  practice 
today  and  to  assist  in  setting  some  limits  to  the  growth  of  its 
cost.  Such  health  research  planning — the  straining  for  a  global 
perspective — has  not  been  all  comfortable.  Yet  we  have  begun 
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to  address  the  complementarity  of  the  agencies  in  ways  that 
both  improve  the  federal  presence  in  health  as  well  as  leave  its 
research  arm  free  of  activities  inappropriate  for  medical 
science. 

There  are  signs  of  progress.  The  new  National  Center  for 
Health  Care  Technology,  an  HHS  institution,  will  take  up 
some  of  the  most  value-laden  questions  about  new  and  old  in- 
ventions that  make  up  the  fabric  of  health  care.  NIH  can  be 
properly  concerned  with  only  the  technical  and  scientific  ques- 
tions here. 

We  are  approaching  a  point  in  the  evolution  of  NIH  guide- 
lines for  DNA  research  that  establishes  them  as  the  primary 
standard  for  the  world,  and  in  ways  that  now  see  the  technolo- 
gy expanding  and  flourishing  without  excessive  regulation  and 
cumbersome  statutory  restriction. 

In  fostering  certain  special  programs  that  relate  us  to  the 
regulatory  agencies,  like  the  National  Toxicology  Program,  we 
have  gainsaid  a  great  deal  of  the  criticism  that  we  were  indif- 
ferent to  the  practical  needs  of  the  regulatory  agencies.  Thus 
we  can  enhance  their  search  for  standards,  join  them  to  the 
cutting  edge  of  scientific  advance,  and  avoid  our  participating 
directly  in  regulatory  activities. 

I  think,  too,  that  we  are  beginning  to  see  the  emergence  of 
several  agencies,  notably  the  Center  for  Disease  Control  in  the 
Public  Health  Service,  with  a  stronger  role  in  health  promo- 
tion, again  making  it  possible  for  the  boundaries  of  NIH  to  be 
drawn  in  such  a  way  that  we  can  avoid  placing  our  objectivity 
in  peril  by  excessive  peddling  of  the  inventions  emerging  from 
science. 

To  me,  these  were  the  most  important  tasks  of  the  last  five 
years — crucial  hurdles  to  mount  in  order  that  we  might  get  on 
to  some  of  the  other  issues  raised  by  Dr.  Shannon.  There  is  no 
question  in  my  mind  that  the  power  of  biological  and  medical 
science  today  is  greater  than  it  was  when  I  came  to  NIH.  For 
example,  there  is  the  extraordinary  capability  that  v/e  now 
have  in  molecular  biology.  I  am  sure  that  it  will  eventually  be 
possible  to  make  in  bacteria  virtually  any  product  of  human 
genes.  This  will  create  cheaper  and  purer  supplies  of  hor- 
mones, other  biologicals,  and  monovalent  vaccines  against  a 
whole  variety  of  agents.  We  may  even  be  able  to  control  the 
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instability  of  the  influenza  vims  in  a  practical  way  to  make 
better  live  vaccines.  There  is  no  foreseeable  limit  to  the  future 
of  medical  science  in  better  serving  the  preventive  and  cura- 
tive practices  in  American  medicine. 

Clinical  trials  will  continue.  They  impose  a  special  burden, 
but  our  ability  to  perform  them  well  certainly  reflects  the  de- 
velopments that  occurred  when  Jim  Shannon  was  trustee  of ' 
the  nation's  medical  research  apparatus. 

I  think  we  have  now  begun  to  cope  with  another  major  prob- 
lem— stabilization  of  the  support  for  science  in  this  country. 
And  I  speak  not  only  of  fundamental  science,  but  of  clinical 
science  as  well.  With  the  growth  of  NIH,  a  social  contract  came 
into  being  in  America.  It  is  not  derived  from  natural  law,  but 
from  a  sense  of  opportunity  for  scientists  and  the  public  to  do  a 
job  together  in  using  human  creativity  in  the  most  humane 
and  useful  ways.  We  must  find  in  the  1980s  ways  to  insure  the 
exceedingly  close  relationship  between  fundamental  work  in 
the  life  sciences  and  the  constant  movement  of  the  findings  to- 
ward practical  use  in  society.  The  basic  and  the  applied  efforts 
do  lie  at  opposite  ends  of  a  spectrum,  and  their  social  support 
and  economic  underpinning  do  derive,  as  Dr.  Shannon  has 
pointed  out,  from  different  sentiments.  Yet,  if  I  argue  that  the 
isolation  of  basic  from  applied  research  would  split  the  contin- 
uum of  medical  science,  it  is  not  to  deny  serious  problems 
within  the  educational  institutions  where  most  of  the  research 
goes  on.  Furthermore,  it  is  apparent  that  the  universities  and 
the  government  do  not  understand  each  other  well.  Charges 
that  regulations  and  procedures  are  stifling  research,  on  the 
one  hand,  and  of  fraud  and  lack  of  accountability  for  public — 
money,  on  the  other,  are  symptoms  of  disorder  for  which  sim- 
ple prescriptions  are  not  available.  Speaking  for  the  NIH  of  Dr. 
Shannon  and  his  successors,  I  know  that  we  shall  commit 
much  of  our  time  and  energies  in  the  coming  year  to  under- 
standing and  relieving  some  of  the  distress  that  he  perceives. 


1 


OPENING  REMARKS  BY  DR.   DONALD  S.  FREDRICKSQN 
Dr.  Martin  Luther  King,  Jr.,  Commemorative  Program 
January  15 ,  1980 

On  behalf  of  all  of  my  co-workers  at  the  National  Institutes  of 
Health,   it  is  my  pleasure  and  privilege  to  welcome  our  distinguished 
guests  who  have  come  to  join  with  us  in  a  special  time  of  remembrance 
and  rededication. 

In  celebrating  the  birthday  of  Dr.  Martin  Luther  King,  Jr.,  we 
bear  witness  to  the  incredible  power  of  the  human  spirit.     His  short 
life  set  in  motion  waves  of  influence  that  have  swept  around  the  world 
touching  and  moving  millions  who  are  determined  to  continue  his  works 
until  all  are  truly  free. 

We  are  honored  indeed  to  have  with  us  today  his  daughter,  Ms. 
Yolanda  King,   and  the  Honorable  Parren  Mitchell,   a  respected  and 
influential  member  of  the  Congress  of  the  United  States. 

Ms.  King  and  Congressman  Mitchell  will  be  formally  introduced 
later  in  the  program  -  as  will  the  talented  singers  and  dancers  whose 
presentations  will  speak. in  their  unique  way  to  our  minds  and  hearts. 

We  celebrate  the  birthday  of  Martin  Luther  King,  Jr.,   in  gratitud 
for  the  meaning  of  his  life,   the  challenges  and  the  hopes  he  left  us. 


#    #    #  # 
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DEPARTMENT  OF  HEALTH, 
EDUCATION,  AND  WELFARE 

National  Institutes  of  Health 

Recombinant  DNA  Research;  Actions 
Under  Guidelines 

agency:  National  Institutes  of  Health. 
PHS,  HEW. 

action:  Notice  of  actions  under  NIH 
Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules. 


•  The  Asilomar  conference  of 
February  1975. 

•  The  work  of  the  NIH  Recombinant 
DNA  Advisory  Committee  (RAC] 
through  1975,  resulting  in  the  proposed 
guidelines  of  December  1975. 

•  The  special  meeting  of  the  Advisory 
Committee  to  the  Director,  NIH,  on 
February  9-10, 1976,  to  review  the 
proposed  guidelines. 

•  Final  issuance  of  the  NIH 
Guidelines  on  June  23, 1976  (published  in 
the  Federal  Register  on  July  7. 1976). 

The  history  from  the  period  July  1976 
to  December  1978  included  the  following 
key  points: 

•  Deliberations  on  revisions  by  the 
RAC  during  1977,  resulting  in  proposed 
revisions  published  for  comment  in  the 
Federal  Register  on  September  27, 1977 
(42  FR  49596). 

•  A  public  hearing  on  the  revisions,  at 
the  meeting  of  the  Advisory  Committee 
to  the  Director,  NIH,  December  15-16, 
1977. 

•  Publication  for  public  comment  in 
the  Federal  Register  on  July  28, 1978  (43 
FR  33042),  of  new  proposed  revised 
guidelines  accompanied  by  a  detailed 
Decision  Document  and  a  detailed 
Environmental  Impact  Assessment. 

•  A  public  hearing  on  the  proposed 
revisions,  chaired  by  the  General 
Counsel  of  HEW,  on  September  15. 1978. 

•  Publication  of  revised  guidelines  on 
December  22, 1978  (43  FR  60080). 
accompanied  by  a  detailed  Decision 
Document  and  Environmental  Impact 
Assessment. 

The- entire  history  is  extensively 
documented  in  Volumes  1-4  of 
"Recombinant  DNA  Research" — a  series 
constituting  a  readily  available  public 
record  of  activities  in  regard  to  the  NIH 
Guidelines. 

IL  Revision  of  the  December  1978 
Guidelines 

The  December  1978  NIH  Guidelines 
for  Research  Involving  Recombinant 
DNA  Molecules  (43  FR  60108)  include 
procedures  for  changing  the  Guidelines. 
As  detailed  in  Section  IV-E-l-b-{l)  of 
the  Guidelines,  this  involves:  (1) 
publication  in  the  Federal  Register  for 
public  comment,  at  least  30  days  prior  to 
a  RAC  meeting,  of  the  proposed 
changes;  (2)  consideration  of  the 
proposed  changes  by  the  RAC;  and  (3) 
publication  in  the  Federal  Register  of  the 
final  decision  by  the  Director.  NIH. 

In  accordance  with  these  procedures, 
proposed  changes  in  the  Guidelines 
appeared  in  the  Federal  Register  on 
January  15. 1979  (44  FR  3226),  were 
considered  by  the  RAC  at  its  February 
16-17, 1979,  meeting,  and  were 
promulgated  by  the  NIH  Director  in  the 


Federal  Register  on  April  11, 1979  (44  FR 
21730). 

Proposed  changes  in  the  Guidelines 
appeared  in  the  Federal  Register  on 
April  13, 1979  (44  FR  22314),  were 
considered  by  the  RAC  at  its  May  21-23, 
1979,  meeting,  and  were  promulgated  by 
the  NIH  Director  in  the  Federal  Register 
on  July  20, 1979  (44  FR  42914). 

Proposed  changes  in  the  Guidelines 
appeared  in  the  Federal  Register  on  July 
31. 1979  (44  FR  45088)  and  were 
considered  by  the  RAC  at  its  September 
6-7, 1979.  meeting.  Rather  than 
promulgating  the  .recommended  changes, 
the  Director.  NIH,  instead  issued  them 
for  30  days  of  additional  public 
comment  in  the  Federal  Register  on 
November  30. 1979  (44  FR  69210). 

This  was  in  accordance  with  Section 
IV-E-l-b-{l)  of  the  NIH  Guidelines  (43 
FR  60126)  which  says.  "The  Director's 
proposed  decision,  at  his  discretion,  may 
be  published  in  the  Federal  Register  for 
30  days  of  comment  before  final  action 
is  taken."  What  appeared  in  the  Federal 
Register  on  November  30  was  a  detailed 
"Decision  Document"  explaining  the 
background  and  reasons  for  the 
proposed  decision,  an  Environmental 
Impact  Assessment,  and  proposed 
revised  NIH  Guidelines.  Included  was 
an  analysis  of  many  letters  received 
prior  to  November  30.  Part  III  of  the 
present  docimient  contains  an  analysis 
by  the  Director,  NIH,  of  all  comments 
received  during  the  period  November  30. 
1979  to  January  18, 1980  on  the  Decision 
Docimient/Environmental  Impact 
Assessment/Proposed  Revised 
Guidelines  as  published  in  the  Federal 
Register  on  November  30, 1979.  All  of 
the  changes  in  the  Guidelines  accepted 
by  the  Director,  NIH,  and  promulgated 
today  have  been  found  by  the  Director, 
NIH.  in  accordance  with  Section  IV-E- 
1-b  of  the  NIH  Guidelines,  to  comply 
with  the  Guidelines  and  to  present  no 
significant  risk  to  health  or  the 
environment 

Proposed  changes  in  the  Guidelines 
appeared  in  the  Federal  Register  on 
November  1. 1979  (44  FR  63074),  were 
considered  by  the  RAC  at  its  December 
6-7, 1979,  meeting,  and  were 
promulgated  by  the  NIH  Director  in  the 
Federal  Register  on  January  17, 1980  (45 
FR  3552). 

Immediately  following  this  "Decision 
Document,"  there  appears  a  copy  of  the " 
revised  NIH  Guidelines  which  are 
effective  today.  These  were  obtained  by 
incorporaUng  into  the  December  1978 
Guidelines  all  the  changes  made 
following  the  February  16-17, 1979.  May 
21-23. 1979.  September  6-7. 1979.  and 
December  6-7, 1979,  RAC  meetings. 


summary:  This  notice  sets  forth  actions 
taken  by  the  Director,  NIH.  under  the 
1978  NIH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules 
(43  FR  60108).  Revised  NIH  Guidelines 
are  printed  following  this  notice. 
EFFECTIVE  DATE:  January  29. 1980, 
FOR  FURTHER  INFORMATION  CONTACT: 
Additional  information  can  be  obtained 
from  Dr.  William  J.  Gartland,  Office  of 
Recombinant  DNA  Activities  (ORDA), 
National  Institutes  of  Health,  Bethesda, 
Maryland  20205.  (301)  496-6051. 
SUPPLEMENTARY  INFORMATION:  I  am 
promulgating  today  revised  NIH 
Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules.  This 
announcement  is  a  "Decision 
Document"  explaining  the  background 
and  reasons  for  my  decision. 
Immediately  following  this 
announcement  there  appears  a  copy  of 
the  revised  NIH  Guidelines. 

The  structure  of  this  Decision 
Document  is  as  follows: 

L  History  of  the  NIH  Guidelines  Through 
1978. 

n.  Revision  of  the  December  1978 
Guidelines. 

in.  Analysis  of  Comments  on  Decision 
Document/Environmental  Impact 
Assessment/Proposed  Revised  Guidelines  as 
Published  For  Comment  in  the  Federal 
Register  on  November  30, 1979  (44  FR  69210). 

I.  History  of  the  NIH  Guidelines  Through 
1978 

The  history  leading  to  the  issuance  of 
the  original  1976  NIH  Guidelines  for 
Recombinant  DNA  Research  is 
described  in  detail  in  the  Environmental 
Impact  Statement  on  the  1976 
Guidelines,  and  in  the  "Decision 
Document"  accompanying  the 
Guidelines  in  the  Federal  Register  of 
July  7, 1976.  Key  points  in  the  history 
included: 

•  The  Maxine  Singer-Dieter  Soil  letter 
[Science  181, 1114, 1973)  arising  from  the 
Gordon  Research  Conference  on  Nucleic 
Acids  of  July  1973. 

•  The  Paul  Berg  et  al.  letter  to  Science 
(185.  303, 1974)  calling  for  the  NIH  to 
establish  an  advisory  committee  to  write 
guidelines. 

/ 
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III.  Analysis  of  Comments  on  Decision 
Document/Environmental  Impact 
Assessment/Proposed  Revised 
Guidelines  as  Publislied  for  Comment  in 
ttie  Federal  Register  on  November  30, 
1979  (44  FR  69210) 

III- A.  Discussion  atRAC Meeting  on 
December  6, 1979 

The  Decision  Document/ 
Environmental  Impact  Assessment/ 
Proposed  Revised  Guidelines  as  sent  to 
the  Federal  Register  to  appear  on 
November  30, 1979.  were  simultaneously 
sent  to  RAG  members  who  received  the 
documents  on  November  29.  The 
material  was  discussed  by  the  RAG  at 
its  December  6-7. 1979,  meeting.  At  this 
meeting,  the  RAG  Chairman  presented 
the  document  pointing  outihe  changes 
between  the      co//  K-12/P1 
Recommendation"  as  adopted  by  the 
RAG  on  September  6, 1979,  and  the 
somewhat  revised  version  of  this 
recommendation  (Section  III-O  oT  the 
proposed  revised  Guidelines)  as  issued 
by  the  NTH  Director  for  public  comment 
in  lhe  Federal  Register  on  November  30, 
1979.  She  noted  that  the  NIH  Director , 
had  eliminated  the  reference  1d'1hese 
experiments  as  "exempt  from  the 
Guidelines"  and  had  added  a 
requirement  for  prior  review  and 
approval  by  the  IBG  for  experiments  in 
which  there  is  a  deliberate  attempt.to 
have  the  E.  coli  K-12  efficiently  express 
a  gene  coding  for  a  eukaryotic  protein. 
The  Chairman  asked  for  comments  from 
the  RAG.  Except  for  questions  of 
clarification  from  RAG  Tnembers.  which 
were  answered  by  NIH  "staff,  there  were 
no  comments  eitherxjn.these particular 
items  or  on  the  recommendations 
generally.  T^IH  staff  urged  RA'C 
members  toTvrite  individually  to  the 
NIH  Director  during  the  comment  period 
giving-their-views.  (Six  RAG  members 
did-write.  Four  Tendorsed  Section  HI-MD 
of  the  Guidelines.  Two.  whotiad  voted 
against  the  "E.  coli  K-12/P1 
Recommendation"  at  the  September  6-7, 
1979.  meeting,  wrote.  One  urged  the 
"exemption"  not  be  approved.  The  other 
urged  that  the  final  decisiomiot  ije 
delayed.) 

III-B.  PubUc'Comments 

The  Decision  Document/ 
EnvironmentalTmpact  Assessment/ 
Proposed  Revised  Guidelines  as  they 
appeared  in  the  Federal  Register  on 
November  30. 1979.  were  sent  out  to 
over  2000  people  for  commerit—this 
included  the  chairmen  of  all  Institutional 
Biosafety  Committees  registered  with 
NIH.  all  principal  investigators  doing 
recombinant  DNA  experiments 
supported  by  NIH,  and  all  persons  who 
had  previously  requested  their  inclusion 


on  a  mailing  list  to  receiveJnformation 
concerning  the  NIH  Guidelines.  During 
the  period  up  to  January  18. 1980. 185 
letters  signed  by  a  total -of  205 
individuals  were  received.  All  of  these 
letters:  (i)  are  now  available  for  public 
inspection  at  ORDA;  (ii)  can  be  made 
available  (in  whole  or  in  part)  to  any 
requester  upon  payment  of  reproduction 
costs:  and  (iii)  will  be  published  (and 
subsequently  may  be  purchased  through 
the  U-S.  Government  Printing  Office)  as 
part  of  Volume  5  of  "Recombinant  DNA 
Research,"  a  series  constituting  a  public 
record  of  activities  in  regard  to  the  NIH 
Guidelines. 

The  Decision  Document/ 
Environmental  Impact  Assessment 
consisted  of  an  analysis  of  the  six 
"major  actions"  which  were 
reconunended  favorably  at  the 
September  6-7. 1979.  RAG  meeting. 
These  six  "major  actions"  were:  "The  E. 
coIiX.-12/Pl  Recommendation"; 
"Proposed  Amendment  of  Sections  II-D- 
l-a-{l )  and  IU-A-l-b-(l )  of  the 
Guidelines";  "Proposed  Exemption  for 
Pseudomonas  Putida  and  Pseudomonas 
Florescens";  "Cloning  in  Bacillus 
Subtilis  and  Streptomyces  Coelicohr"; 
"Use  of  Agrobacterium  Tumefaciens  as 
a  Host-Vector  System";  and  "Proposed 
Supplement  (Part  VI)  to  the  Guidelines." 

The  bulk  of  the  November  30  Decision 
Document/Environmental  Impact 
A,ssessment  consisted  of  an  analysis  of 
the  "£1  co7/K-T2/Pl  Recommendation": 
it  was  ponted.out  that  "of  ail  the 
recommendations  arising  horn  the  last 
three  meetings  of  the  RAC  [this 
recommendation  was]  thex)ne  that  has 
generated  the  greatest  Jiumber  oTletters 
and  the  most  discussion-at  theJlAC 
meetings."  The  analysis  included  the 
NIH  Director's  proposed  acceptance  ol.a 
modified  version  iif  this 
recommendation  to  become. Section  JII- 
O  of  the  proposed  revised  Guidelines. 

In  the  comment  period  jjnly  three 
letters  were  received  that  included 
comments  dealing  speciBcally  with  any 
of  the  other  five  "major  actions"  i.e.,^ 
other  letters  madeTeference  to  the 
entire  proposed  revised  Guidelines  or 
commented  specifically. upon  the 
coli  K-12/P1  Recommendation."  The 
remainder  of  this  document  is  organized 
asrfollows:  III-B-1.  Comments  on  The 
Entire  Proposed  Revised  Guidelines;  III- 
B-2..Comments  on  the      coli  K-12/vPl 
Recommendation"  or  Section  DI-O  of 
the  Proposed  Revised  Guidelines;  III-B- 
S.'Comments'on  the  Proposed  Revised 
Guidelines  Other  Than  Section  III-O; 
III-B-4.  Comments  on  the  Guidelines 
Other  Than  Changes  Recommended  by 
the  RAC;  m-C.  Decision  of  the  NIH 


Director  on  Promulgation  of  Revised 
Guidelines. 

III-B"!.  Comments  on  the  En  tire 
Proposed  Revised  Guidelines 

Eighty-three  letters  signed  by  a  total 
of  100  individuals  were  received  in 
support  of  the  proposed  revised 
Guidelines.  (Many  of  these 
commentators  dlso  specifically  endorsed 
Section  III-O  of  the  proposed 
Guidelines.)  Comments  included  the 
following — 'IJieartily  support  the 
changes  that  you  propose  for  theMH 
Guidelines  forHesearch  Involving 
Recombinant  DNA  Molecules.  1  am 
especially  impressed  by  the  detailed  and 
reasoned  consideration  that  the 
Advisory  Committee'(RAC)  and  you 
have  used  ta  reach  these  very 
enlightened  decisions/' — "This  letter  is 
to  indicate  my  wholehearted  support  of 
the  revisions." — "Although  I  am  highly 
concerned  with  laboratory  safety,  I 
believe  the  revised  guidelines  are 
certainly  reasonable." — ''They  are 
reasonable  and  sensible  Guidelines 
which  take  into  account  the  body  nf  new 
information  and  research  experience 
which  has  become  available  since  the 
formulation  and  enactment  xif  the 
original  guidelines." — "The  proposed 
new  Guidelines  are  a  very  sensible  step 
forward.  By  freeing  scientists  from 
unnecessary  red  tape, -and 
administrative  delays  in  doing 
experiments,  they  will  appreciably 
accelerate  the  progress  of  research  and 
the  realization  of  its  benefits." 

in-B-2.  Comments  on  the  "E.  coli'K-12/ 
Pi  Recommendation  "  or'Section  III-O  df 
the  Proposed  Revised  Guidelines 

Comments  received  on  theJlAC'j  '!K 
coli  K-12/P1  Recommendation"  or  "the 
NIH  Director's  proposed  incoiporation 
of  a  modified  version  of  this 
reconmiendationlo  become  Section III- 
O  of  the  proposed  revised  Guidelines 
are  discussed  below. 

III-B-2-a.  tEndorsemenirof'the  "JE.  coli 
K-12 /Pi  Recommendation  "or  Section 
III-O  of  ihe  Proposed  Revised 
Guidelines 

In  addition  to  the  83  letters  mentioned 
above  which  endorsed  the  entire 
proposed  revised  Guidelines,  another  86 
letters  signed  by  a  total  of  89  individuals 
were  received  endorsing  "what  was 
referred  to  as  either  the  proposed  new 
"Section  III-O  of  the  Guidelines,"  the 
"E.xoli  K-12/P1  Recommendation,"  or 
the  "decision  toreclassifyTecombinant 
DNA  experiments  performed  in  E.  coli 
K-12  as  PI."  Thus,  of  the  185  letters 
received,  169  supported  the  proposed 
new  Section  III--0. 
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These  commentators  included  four 
RAC  members,  and  six  former  RAC 
members.  Comments  included  the 
following — "Section  III-O  describing 
experiments  with  E.  coli  K-12  host- 
vector  systems  represents  a  realistic  and 
safe  modification  of  some  of  the 
previous  regulations.  .  .  .  We  wish  to 
express  our  confidence  in  the  good 
judgment  and  scientific  qualifications  of 
the  committee  that  has  made  these 
decisions.  The  enormous  effort  in 
preparing  these  guidelines  in  the  interest 
of  all  of  us  should  earn  high  praise." — 
"In  Section  III-O  there  is  a  classificatory 
downgrading  of  a  large  group  of 
experiments  in  E.  coli  K-12. 1  applaud 
that  change.  It  appears  to  me  to  be 
soundly  based  on  the  accumulating 
experience  and  evaluation  of  real 
hazards  of  such  experiments." — "For 
this  reason,  I  strongly  endorse  the 
decentralization  of  control  over 
experiments  using  the  E.  coli  K-12  Host- 
Vector  systems  as  outlined  in  section 
III-O." — "I,  therefore,  urge  adoption  of 
Section  III-O,  as  a  way  of  eliminating  a 
costly  and  time-consuming  unnecessary 
obstacle  to  research  of  great  practical 
importance  as  well  as  scientiHc 
interest." — "In  particular,  I  specifically 
endorse  the  revision  of  the  guidelines 
concerning  the  K-12  containment 
(section  III-O).  The  proposals  are  a 
reasonable  way  of  matching  the  realistic 
risks  with  the  clear  benefit  of  removing 
uxmecessary  administrative  work." — "I 
believe  that  the  category  change  is  fully 
consistent  with  public  safety,  and  is 
essential  to  permit  legitimate  health 
related  research  dependent  upon  cloning 
techniques  to  proceed." — "I  consider  the 
evidence  overwhelming  that  these 
experiments  pose  no  significant  hazard." 

III-B-2-b.  Request  that  Experiments 
Involving  E.  coli  K-12  Be  Exempted 
from  the  Guidelines 

Nine  commentators,  while  indicating 
their  endorsement  of  Section  lU-O,  also 
indicated  that  they  favored  a  somewhat 
greater  relaxation  of  the  Guidelines. 
Comments  included  the  following — "My 
personal  opinion  is  that  the  data  does 
not  even  warrant  registration  of  these 
experiments." — "My  ciurent  view  is  that 
even  Pi  containment  is  probably 
unnecessary." 

Nineteen  commentators  wrote 
requesting  that  all  or  most  experiments 
with  E.  coli  K-12  be  completely 
exempted  from  the  Guidelines;  this 
would  relax  the  conditions  for  doing 
these  experiments  much  further  than  I 
had  proposed  in  Section  ni-O  of  the 
proposed  revised  Guidelines.  (Some  of 
these  commentatois^ endorsed  Section 
III-O  as  a  "step  in  the  right  direction.") 
Comments  included  the  following — "To 


continue  Federal  regulation  after 
evidence  has  been  obtained  that  there  is 
no  clear  threat  to  the  public  health  is  a 
waste  of  already  dwindling  Federal 
scientific  resources  and  in  addition,  sets 
an  ominous  precedent  for  future  Federal 
regulatory  adventures.  In  addition,  at 
the  level  of  the  working  scientist  or 
student,  the  perpetration  of  needless 
regulations,  directed  at  imagined 
hazards,  undercuts  our  continuing 
efforts  to  institute  and  make  effective 
safety  practices  governing  the  handling 
of  real  pathogens  and  toxic  agents." 

On  the  other  hand,  four  commentators 
specifically  endorsed  the  decision  that 
experiments  with  £.  coli  K-12  not  be 
exempted  from  the  Guidelines,  and  four 
commentators  specifically  endorsed  IBC 
registration  of  these  experiments. 

In  my  Decision  Document/ 
Environmental  Impact  Assessment  of 
November  30, 1979, 1  discussed  why  I 
was  not  proposing  to  exempt  from  the 
Guidelines  experiments  under  the  "E. 
coli  K-12/P1  Recommendation."  As  I 
wrote  then,  and  still  believe  is  prudent 
policy:  "Three  important  safety  features 
for  these  experiments  that  will  not  be 
exempt,  but  will  according  to  the 
proposed  decision  form  a  special  class 
under  the  Guidelines,  are: 

"1.  Pi.  Containment— Including  the 
ban  on  mouth  pipetting  and  the 
requirement  that  all  biological  wastes 
shall  be  decontaminated.  Proper 
employment  of  Pi  conditions  eliminates 
the  primary  means  of  E.  coli  escape 
from  the  laboratory. 

"2.  EKl— Allowing  only  £  coli  K-12  - 
strains  and  not  allowing  the  use  of 
conjugation  proficient  plasmids  or 
generalize  transducing  phages.  This 
greatly  reduces  the  probability  that  any 
escaping  E.  coli  K-12  would  survive  and 
transfer  their  recombinant  DNA  to  other 
organisms. 

"3.  IBC  Oversight — Continuing  local 
surveillance  and  registration  of  these 
experiments. 

"In  addition,  keeping  these 
experiments  under  the  Guidelines  rather 
than  exempting  them  means  that  any 
scale-up  of  the  experiments  beyond  10 
liters  will  require  prior  NIH  approval." 

These  important  safety  features  apply 
to  the  experiments  described  in  Section 
III-O  of  the  proposed  revised 
Guidelines;  they  would  not  apply  if 
these  experiments  were  exempted  from 
the  Guidelines. 

UI-B-2-C.  Request  That  Section  III-O  of 
the  Guidelines  Not  Be  Promulgated 

Of  the  ISS'letters  received  by  January 
18, 1980,  five  said  that  Section  III-O 
and/orthe  proposed  revised  Guidelines 
should  not  be  promulgated.  These  five 
commentators  included  one  current  and 


one  former  RAC  member.  Among  the 
comments  they  made  were: 

1.  "I  urge  you  to  extend  the  comment 
period." 

2.  The  NIH  Director  should  reconsider 
"the  E.  coli  exemption  as  voted  for  by 
the  RAC  at  its  September  1979  meeting." 

3.  "It  needs  emphasis  that  there  is 
currently  no  requirement  (only  a 
recommendation)  that  institutions 
require  workers  in  this  field  to  be 
trained  in  good  laboratory  practice." 

4.  Many  of  the  arguments  used  to 
justify  this  revision  of  the  Guidelines 
were  used  to  justify  a  previous  revision. 

5.  The  discussion  in  the  November  30 
Decision  Document  "implies  that 
microorganisms  do  not  'escape'  from 
laboratories  in  which  containment  is 
supposed  to  be  practiced." 

6.  "I  continue  to  be  disturbed  that 
such  far-reaching  policy  changes  are 
being  considered  in  the  absence  of  data 
from  a  risk-assessment  program." 

7.  "I'm  less  than  totally  convinced  by 
the  information  in  the  November  30, 
1979  Federal  Register  that  it  is  prudent 
to  allow  cloning  of  all  DNA  at  the  PI  -H 
EKl  level  except  where  prohibited." 

None  of  these  commentators  provided 
any  new  scientific  data. 

In  reply  to  the  first  comment  given 
above,  I  note  that  although  the  comment 
period  formally  ended  December  30, 
1979, 1  considered  all  letters  received 
until  January  18, 1980. 

In  response  to  the  second  comment 
given  above,  I  note  that  the  November 
30  Decision  Document/Environmental 
Impact  Assessment  discussed  in  detail 
why  I  am  not  in  fact  exempting  these 
experiments  from  the  Guidelines. 

In  response  to  the  third  comment 
given  above,  the  NIH  Guidelines  do  in 
fact  require  training  of  workers.  Section 
IV-D-l-g  of  the  Guidelines  discussing 
responsibilities  of  the  Institution  says 
the  Institution  shall  "Ensure  appropriate 
training  for  the  IBC  chairperson  and 
members,  the  BSO,  Principal 
Investigators  (Pis),  and  laboratory  staff 
regarding  the  Guidelines,  their 
implementation,  and  laboratory  safety. 
Responsibility  for  training  IBC  members 
may  be  carried  out  through  the  IBC 
chairperson.  Responsibility  for  training 
laboratory  staff  may  be  carried  out 
through  the  PI.  The  Institution  is 
responsible  for  seeing  that  the  PI  has 
sufficient  training,  but  may  delegate  this 
responsibility  to  the  IBC."  Section  IV-D- 
3-a-2  says  the  Institutional  Biosafety  - 
Committee  is  responsible  for  "An 
assessment  of  the  facilities,  procedures, 
and  practices,  and  of  the  training  and 
expertise  of  recombinant  DNA 
personnel."  Section  IV-D-5-d-2  of  the 
Guidelines  says  the  Principal 
Investigator  is  responsible  for 
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"Instructing  and  training  staff  in  the 
practices  and  techniques  required  to 
ensure  safety  and  in  the  procedures  for 
dealing  with  accidents." 

In  response  to  the  fourth  comment 
given  above,  I  note  that  this  was 
discussed  in  the  November  30  Decision 
Document/Environmental  Impact 
Assessment  under  the  consideration  of 
the  comments  "Data  Are  Not  Sufficient 
To  Justify  Exemption." 

In  response  to  the  fifth  comment  given 
above,  we  did  not  mean  to  imply  that 
microorganisms  do  not  escape  from 
laboratories  in  which  containment  is 
practiced.  Data  on  laboratory-acquired 
infection  rates  at  different  physical 
containment  levels  were  given  in  the 
NIH  Environmental  Impact  Statement  on 
the  1976  Guidelines  where  it  was 
pointed  out  that  "when  known 
hazardous  agents  are  handled,  the  risk 
of  a  laboratory-acquired  infection 
cannot  be  totally  eliminated."  What  is 
discussed  in  the  November  30. 1979. 
Decision  Document /Environmental 
Impact  Assessment  is  the  low 
probability  of  £.  coli  K-12  escaping  in 
significant  numbers  from  a  Pi 
laboratory.  This,  combined  with  the  low 
probabilities  of  a  series  of  other  steps 
discussed  in  that  document,  leads  to  an 
extremely  low  probability  of  hazard 
arising  from  E.  coli  K-12  carrying 
recombinant  DNA. 

In  response  to  the  sixth  and  seventh 
comments  given  above  that  changes  are 
being  made  "in  the  absence  of  data  from 
a  risk-assessment  program,"  or  upon 
insufficient  data,  I  must  note  that  the 
November  30  Decision  Document/ 
Environmental  Impact  Assessment 
discussed  in  detail  the  substantial  body 
of  data  available  on  the  safety  of  E.  coli 
K-12  and  specifically  dealt  with  the 
issue  of  risk-assessment  under  the 
discussions  of  the  comments  "Delay 
Any  Change  in  the  NIH  Guidelines 
Pending  Many  More  Risk-Assessment 
Experiments,"  and  "Data  Are  Not 
Sufficient  to  Justify  Exemption"  as  well 
as  the  alternative  "Make  No  Change  In 
The  Guidelines  Until  Many  More  Risk- 
Assessment  Experiments  Are 
Completed."  I  continue  to  believe,  as  I 
wrote  then,  that  the  action  is  fully 
supported  by  the  data. 

III-B-2-d.  Comments  on  the  Time  Taken 
To  Promulgate  the  NIH  Director's 
Decision  on  This  Recommendation 

Fourteen  commentators,  including  one 
of  the  four  RAC  members  who  voted 
against  the  "E.  coli  K-12/P1 
Recommendation"  at  the  September  6, 
1979.  RAC  meeting,  wrote  against  delay, 
noting  that  the  RAC's  "E.  coli  K-12/P1 
Recommendadon"  had  been  made  in 
September  1979  but  not  yet  promulgated. 


Comments  included  the  following — "It  is 
regrettable  that  these  revisions  have 
been  delayed  for  further  comment  in 
view  of  the  extensive  period  provided 
already  for  such  comments  and  the 
extensive  discussions  by  the 
Recombinant  DNA  Advisory  Committee 
prior  to  its  votes.  I  believe  that  the 
expense  in  terms  of  time  taken  from 
other  fruitful  activities  of  yourself  and 
the  many  commentators  on  this  issue 
was  unnecessary  and  extremely 
wasteful." — "I  am  appalled  at  the 
interminable  delays  required  before  a 
recommendation  of  the  RAC  can  be  put 
into  effect.  The  procedures  required  by 
the  December  1978  guidelines  are 
cumbersome  enough  without  an 
additional  layer  of  public  comment, 
analysis,  and  justiHcation  added  on. 
NIH  and  American  biomedical  scientists 
deserve  better  treatment  and  trust  from 
their  top  health  administrators." — "It  is 
disheartening  to  Hnd  that,  even  after 
thorough  consideration  and  approval  by 
RAC,  the  E.  coli  K-12/P1  measure 
remains  in  administrative  limbo." — "The 
unnecessarily  long  delays  in 
implementing  the  new  guidelines  have 
adversely  affected  the  morale  of 
American  scientists  and  hampered 
progress  in  this  highly  significant  area  of 
research  and  development." 

On  the  other  hand,  one  commentator 
wrote,  "I  once  again  congratulate  you  oir 
the  exemplary  way  in  which  revision  of 
these  guidelines  is  being  continued 
while  still  making  proposals  available  to 
the  public  for  scrutiny  before  their  final 
adoption." 

I  ani  firmly  committed  to  the 
procedures  of  the  NIH  Guidelines.  As 
pointed  out  above  in  Section  II  of  this 
document,  procedures  for  revising  the 
Guidelines  involve  certain  mandatory 
"delays"  including  publication  of  the 
proposed  changes  in  the  Federal 
Register  for  public  comment,  at  least  30 
days  prior  to  a  meeting  of  the  RAC,  and 
consideration  of  the  proposed  changes 
at  a  fonnal  RAC  meeting.  For 
recommendations  arising  from  three  of 
the  last  four  RAC  meetings,  there  was 
no  additional  public  comment  period. 
For  the  recommendations  made  at  the 
September  6-7, 1979,  RAC  meeting, 
however.  I  did  issue  my  proposed 
decision  for  an  additional  30-day  period 
of  public  comment.  It  is  my  intention, 
generally,  in  the  future,  to  rely,  in 
formulating  my  final  decision^  on  the 
comments  received  in  the  initial 
comment  period,  and  on  the 
recommendations  of  the  RAC,  without 
issuing  a  proposed  decision  for  an 
additional  period  of  public  comment. 


III-B-2-e.  Ff  Bacteriophages 

Three  letters  discussed  the  use  of  Ff 
bacteriophages.  One  wroter"Nor  can  I 
see  why  other  E.  coli  K-12  host-vector 
systems,  such  as  those  employing  Ff 
bacteriophages,  are  not  included  within 
the  Section  III-O  reduction."  Another 
wrote.  "I  certainly  hope  that  this 
proposal  will  be  extended  to  the  Ff 
bacteriophages  in  the  near  future." 

I  discussed  this  in  detail  in  my 
November  30, 1979,  Decision  Dociunent/ 
Environmental  Impact  Assessment 
under  the  alternative  "Include  Ff 
Bacteriophages  (Filamentous  Single 
Strand  Male  Specific  Bacteriophages 
such  as  M13  and  fd]  With  Lambda  or 
Lambdoid  Bacteriophages  To  Be 
Permissible  Under  the     coli  K-12/P1 
Recommendation.'  "  There,  I  noted  that  I 
would  "ask  the  RAC  to  consider  the  use 
of  Ff  bacteriophages  again."  At  the 
December  1979  RAC  meeting,  a  Working 
Group  was  appointed  to  consider  this 
issue.  They  will  report  to  the  RAC  at  its 
next  (March  1980)  meeting.  I  will 
consider  the  recommendations  of  the 
RAC  before  taking  action  on  inclusion  of 
Ff  bacteriophages  within  Section  III-O. 

III-B-2-f.  Requirement  for  IBC  Prior 
Review  and  Approval  When  There  Is  a 
Deliberate  Attempt  To  Have  the  E.  coli 
K-12  Efficiently  Express  a  Gene  Coding 
for  a  Eukaryotic  Protein 

One  of  the  differences  between  the 
"E.  coli  K-12/P1  Recommendation" 
made  by  the  RAC  on  September  6. 1979. 
and  my  proposed  modification  of  this 
recommendation  to  become  Section  III- 
O  of  the  November  30. 1979,  proposed 
revised  Guidelines  was  the  addition  of 
the  text  which  states,  "An  exception, 
however,  which  does  require  prior 
review  and  approval  by  the  IBC  is  any 
experiment  in  which  there  is  a 
deliberate  attempt  to  have  the  £.  coli  K- 
12  efficiently  express  any  gene  coding 
for  a  eukaryotic  protein." 

Four  commentators  wrote  in 
opposition  to  this.  One  said  that  the 
requirement  "is  in  my  view  superfluous, 
and  is  almost  guaranteed  to  cause 
nuisance  and  confusion  for  investigators 
and  IBC's.  Many  IBC's  will  understand 
this  section  to  imply  that  they  must 
require  higher  containment  for  such 
experiments,  and  for  this  the  guidelines 
give  no  guidance  or  clarification.  This 
requirement  will  expose  many 
investigators  to  arbitrariness  and 
unnecessary  restrictions. .  .  .  The 
Guidelines  should  clarify  the  intent  of 
this  requirement  and  should  explicitly 
state  that  Pi  containment  is 
recommended..  .  ."Two other 
commentators  urged  that  this  sentence 
be  eliminated.  One  wrote.  "Failing  that 
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amendment,  I  must  ask  for  a 
clarification  of  the  intent  of  the  sentence 
in  question.  As!  read  the  relevant 
paragraph,  these  'expression' 
experiments^are  understood  to  be 
appropriately  carried  out  at  the  Pl+EKl 
level  of  containment.  1  am  afraid  that  an 
alternate,  presumably  unintended, 
reading  would  be  that  each  IBC  is  urged 
to  set  its  own  standards  on  these 
experiments.  This  policy,  I  am  sure  you 
would  agree,  would  be  disastrous." 

On  the  other  hand,  three 
commentators  wjote  in  favor. — "J  agree 
with  your  decision  to  require  that 
experiments  in  which  there  is  a 
deliberate  attempt  toiiave  expression  x>f 
a  eukaryotic  gene  be  reviewed  and 
approved  by  the  Jocal  IBC  priorlo  their 
being  performed." 

In  response,  J  do  not  judge  this 
requirement  to  be  "superfluous."  J 
discussed  it  in  my  November  30, 1979, 
Decision  Document/Environmental 
Impact  Assessment  ainder  the 
alternative  "Treat  Experiments  Equally 
In  Which  There  Is  Or  Is  Not  A 
Deliberate  Attempt  To  Achieve  Gene 
Expression."  There,  I  concluded  the 
discussion  on  this  issue  by  stating, 
"Therefore,  experiments  imvhich  ihere 
is  a  deliberate  attempt  to  achieve  gene 
expression  continue  to  merit  special 
attention. .  .  .This  vnW  allow  the  IBC  to 
judge  whether  it  wishes  to  require  any 
added  restrictions  to  be  placed  onihe 
experiment,  and  toTemain.fuHy 
informed  i)f  its  progress." 

In  response  to  the  request  that  the 
Guidelines  "should  explicitly  state  that 
Pi  containment  is  recommended,"  1  note 
that  the  Guidelines  do-explicitly  state  in 
Section Hl-O that  ".  .  .experiments 
using  E.  coJilf^lZ  shall  use  Pi 'physical 
containment. .  .  ."  'including  those  "m 
which  there  is  a  deliberate  attempt  1o 
haveihe  E.  co// -K-lZ  efficienllywpress 
any  ^ne  coding  Tor  a  eukaryotic 
protein.  It  is  not  NIH's  intention  that  the 
IBC  must  require  higher  containment  for 
such  experiments. 

'One  commentator  suggested  a 
rewording  of  this  sentence  as  follows — 
"An  exception,  however,  which  does 
require  prior  review  and  approval  "by  "flie 
IBC  is  any  experiment  in  which  there  is 
a  deliberate  attempt  to  have  the  E.j:oli 
K-12  efficiently  express  as  a  protein 
product  the  information  carried  in  any 
gene  derived  either  from  a  eukaryotic 
organism  or  from  any  virus  or  viroid 
which  infects  a  eukaryotic  organism."  I 
will  have  this  suggestion  published  Tor 
at  least  30  days  public  comment  and 
will  ask  the  RAC  to-considerit  at  its 
next  (March  1980]  meeting  before  1  take 
action  on  it. 

III-B-2-g.  Use  of  Poorly  Mdbilizable 
Plasmids 
One  commentator  suggested  that 


experiments  described  in  Section  lU-O 
of  the  Guidelines  which  specify  that 
"the  host  shall  not  contain  conjugation- 
proficient  plasmids"  add  an  additional 
safety  feature  by  the  use-of  "a  poorly 
mobilizablejilasmid.  By  that  I  mean  one 
that  is  mobilizable  at  frequencies  of 
<10"^by  a  derepressedxionjugative 
plasmid."  J  will  have  this  suggestion 
published  for  at  least  30  days  public 
conunent  and  will  ask  that  it  be 
considered  first  by  the  RAC 
Subcommittee  on  Host-Plasmid  Vector 
Systems,  aivd  then  by  the  full  RAC  at  its 
March  .1980  meeting,  before  I  take  action 
on  it. 

III-B-2-h.  Transfer  of  Clones  to  Other 
Laboratories 

One  correspondent  discussed  "the 
requirement  that  clones  ^ubjert  to  the 
guidelines  can  be  transferred  to  other 
laboratories  only  after  the  recipient 
submits  an  approved  MUA  1o  the 
supplying  laboratory"  and  questioned 
whether  this  should  apply  to  clones 
described  in  Section  JII-O -of  the 
Guidelines. 

Detailed  instructions  on  the 
administration  of  the  NUi  Guidelines 
are  contained  in  the  "Administrative 
Practices  Supplement  io  the  NIH 
Guidelines  for  Research  involving 
Recombinant  DNA  Molecules"  (APS]. 
Currently,  a  Memorandum  of 
Understanding  and  Agreement  (MUA]  is 
required  to  be  submitted  to T>JIH  for  eadi 
NIH-7unded  recombrnHnt  DNA  project 
subject  to  the  Guidelines.  As  described 
in  the  APS,  the  MUA  must  xontain  a 
statement  "agreeing  to -abide  bjr  the 
provisions  of  the  NIH  Guidelines  Tind 
the  requirements  of  this  ^Supplement 
concerning  shipment  .and  transfer  lof 
recombinant  J3NA  materials."  Xhe 
revised  MH  Guidelines,  issued  today, 
specify  that  ior  experiments  described 
in  Section  ill-O,  "no  Memorandum 
Understanding  and  Agneement  |MUA) 
.  -  .  need ibe  submitted.  -  .."  WiH  will 
soon  issue  ajevised  version -of  the  APS 
taking  into  account  lhe  <changes  in  the 
Guidelines  promulgated  toda^r.  j\t  that 
time,  jeguirements  concerning  shipment 
of  clones  described  under  Section  JU-O 
of  tlie  Guidelines  willl)e  described. 

inS-3.  Comments  on  the  Proposed 
Revised  Guideline  Other  Than  Section 
III-O 

Only  three  comments  were  received 
dealing  with  a  "major action" 
recommended  at  the5eptBmber*6-7, 
1979,  RAC  meeting,  other  than  the  "E. 
coli  K-12/P1  RecoramBndatiDn."These 
three  requested  that  the  Proposed 
Supplement  (Part  VI)  on  Voluntary 
Compliance  not  be  added  to  the 
Guidelines.  The  reason  given  by  one 
commentator  was  that  it  may  "lead  to 
unnecessary  and  wasteful  legislative 


attempts."  The  other  two  commentatore, 
on  the  other  hand,  specifically  called  ior 
mandatory  compliance. 

In  my  November  30  Decision 
Document,  I  reviewed  the  history  of  this 
proposed  supplement  in  detail  including 
endorsement  of  it  by  thef  ederal 
Interagency  Committee  on  Recombinant 
DNA  Research  and  by  the  RAC.  In 
accord  with  the  analysis  in  that 
document,  I  accept  the  recommendation 
of  these  two  conunitteeslOflddPart  VI 
to  the  Guidelines. 

III-B-4.  Comments  on  -the  Guidelines 
Other  Than  Changes  Recommended  by 
the  RAC 

The  Decision  Document/ 
Environmental  Impact  Assessment/ 
"Proposed  Revised  Guidelines,  as 
published  for  public  comment  on 
November  30,  were  based  upon  changes 
in  the  Guidelines  recommended  by  the 
RAC  at  its  September  6-7, 1979,  meeting. 
During  the  comment  period,  five  letters 
werejeceived  proposing  additional 
changes  in  the  Guidelines  totally 
unrelated  to  the  RAC  recommendations. 
One  commentator  requested  exemption 
from  the  Guidelines  of  "return  to  host  of 
origin"  type  experiments.  One 
commentator  requested  that  the 
Institutional  Biosafety  Committee 
members  not  affiliated  with  the 
institution  "shall  be  appointed  by  the 
governing  bodyof  ihe  community  in 
which  the  institution  is  situated^'  Two 
commentators  submitted  a  proposed 
addition  to  Appendix  B  of  the 
Guidelines  to  deal  with  plant  pathogens. 
One  commentator  requested  elimination 
of  Prohibition  I-D-3,  and  a  revision  oT 
Sublist  A  of  Appendix  A  to  the 
Guidelines. 

I  willTiave  the  proposals  mentioned 
above  under  IIl-B-4  published  for  at 
least  30  days  public  comment,  and  will 
ask  the  RAC  ;to  consider  them  at  its  next 
(March  1980]  meeting  belorelUake 
action  on  them. 

Itl-C.  Decision  of  the  NlHDipeotaron 
Promulgation  ofJievised  Guidelines 

Cased  on  my  analysis  of  the 
comments  received  during  this  commenl 
period.  1  am  today  promulgating  revised 
NIH  Guidelines  for-Researcli  Involving 
Recombinant  DNAMolecules.They 
.differ  from  .the  proposed  revised 
Guidelines  as  published  in  dhe  Federal 
Register  on  November  30.  .1975,  by  the 
incorporation  of  the  additional  changes  . 
which  were  recommended  by  the  JIAC 
at  its  December  B-7,1979,  meeting,  and 
which  were  promulgated  in  the  Federal 
Register  on  January?,  1980  :(45rR  3552]. 

"Dated:  January  1980. 
Donald  S.  Trbdrickson, 
Director.  National  Institutes  of  Jlealth. 

|FR  Doc.  80-2821  Filed  1-28-80:  8:45  am| 
BILUNG  CODE  4110-08-M 
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FY  1981  APPROPRIATIONS 
House,  Feb.  1 ,  1980 
Senate,  Feb.  5,  1980 


DEPAHTMENT  OF  -dEALTE  AND  HUMAN  SERVICES 
PUBLIC  HEALTH  SEHVICE 
NATIONAL  INSTITUTES  OF  HEALTH 
Statement  by  the  Director 


Mr.  Chairman  and  Members  of  the  Committee: 

I  welcome  the  opportunity  today  -  my  fifth  as  Director  of  the 
National  Institutes  of  Health  -  to  appear  before  the  distinguished 
Chairman  and  members  of  this  Committee  to  testify  on  behalf  of  the 
President's  budget  request  for  the  National  Institutes  of  Health. 
3oth  the  preparation  for  these  hearings,  and  the  discussions  generated 
by  the  Committee  continue  "o  be  most  helpful  to  me  in'  carrying  out  my 
responsibilities  during  the  rest  of  the  year. 

The  importance  of  these  hearings  derives  from  two  basic  facts 
with  which  you  are  familiar:     the  NIH  is  the  Nation's  largest 
biomedical  research  institution,  and  it  is  also  by  far  the  largest 
single  source  of  funds  for  biomedical  -esearcn  conducted  in  che 
universities,  medical  schools,  and  -esearch  institutions  zi  this 
Nation.  Together  these  activities  will  determine  z,ucr.  of  zhe  quality 
of  health  care  for  tomorrow,   and  sustain  the  quality  of  health 
professional  education  today.     Thus  the  total  resources  of  the  NIH 
translate  quite  directly  into  the  Nation's  capability  and  achievement 
in  the  health  sciences.    Although-  our  country's  leadership  here  is 
being  challenged,  we  are  still  extremely  powerful  and  influential  in 
this  area  of  human  service. 


Last  year  I  described  our  efforts  to  set  biomedical  research 
priorities  in  line  with  budget  constraints.    This  year  a  formal 
planning  process  was  extended  to  the  Department's  entire  health 
research  budget  to  seek  greater  efficiency  and  cohesiveness  in  the 
conduct  of  health  research. 

One  focus  of  the  planning  process  implemented  by  this  year's 
budget  is  the  Administration's  commitment  to  sustain  one  of  the  major 
activities  aimed  at  enhancing  the  science  base.    An  important  part  of 
such  research  is  provided  by  investigator-initiated  research  project 
grants  awarded  by  the  National  Institutes  of  Health.     These  have  been 
selected  for  emphasis  to  signal  the  recognition  of  the  NaT;ion's  intent 
to  maintain  fundamental  research  as  an  indispensable  long-term 
societal  investment.     Proof  of  this  intenr  is  absolutely  necessary  to 
assure  chat  young  Americans  will  continue  to  make  the  sacrifices 
necessary  to  invest  their  careers  in  the  health  sciences. 

The  number  of  competing  projects  funded  in  a  given  year  has  the 
virtue  of  allowing  us  to  predict  the  numbers  of  scientists  who  can 
count  on  this  type  of  support.     The  ability  of  the  MIK  to  fund  abouL 
5,000  competitive  projects  or  about  one-third  of  approved  grant 
applications  in  1981  testifies  to  the  Aaministration 's  determination 
to  protect  the  national  commitment  for  this  type  of  research  from  the 
erosion  of  inflation. 

It  would  be  inappropriate  and  inaccurate,  however,  to  create  the 
impression  that  support  of  investigator-initiated  research  project 
grants  is  the  only  critical  demand  that  must  be  met  in  biomedical 
science.    The  government's  intramural  research  programs  offer 
indispensable,  and  sometimes  unique  forces  in  the  quest  for  scientific 
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information  relative  to  agency  missions.    Our  own  NIH  intramural 
program  serves  as  a  benchmark  of  excellence  for  our  Nation's 
biomedical  research  community. 

Appro 3cimately  70  percent  of  the  NIH  staff  are  associated  with 
research  conducted  in  the  laboratories  and  clinics  of  the  National 
Institutes  of  Health.     Recent  evaluations  of  the  intramural  research 
program  give  clear  indication  that  it  provides  a  milieu  for  research 
productivity  that  is  second  to  no  other  institutional  form.    There  is 
no  question  that  the  assets  of  the  intramural  program  at  NIH:  the 
scientists,  their  supporting  co-workers,  and  the  facilities  at  its 
several  campuses,  are  invaluable  and  irreplaceable  national  resources 

As  the  Committee  is  well  aware,  the  NIH  Clinical  Center  is  a 
unique  institution.     It  is  the  Nation's,  and  the  world's,  largest 
hospital  dedicated  totally  to  research  on  the  diseases  of  unkind. 
The  Ambulatory  Care  Research  Facility  (ACHF)  which  will  be  integrated 
fully  with  the  Clinical  Center ,  and  whose  construction  has  been 
supported  and  funded  by  this  Committee,  is  nearing  completion. 

The  ACRF  construction  is  accompanied  by  some  essential 
modernization  of  the  Clinical  Center.     I  am  pleasea  to  report  to  you 
-hat  for  this  modernization  program  the  Buildings  and  racilities 
appropriation  request  contains  37  million  in  1981  and  a  proposed  37.2 
million  transfer  in  '980  from  "he  Institutes  with  programs  in  the 
Clinical  Center  .    This  is  a  part  of  a  continuing  effort  begun  in  '97 
to  integrate  the  Clinical  Center  with  the  new  ACRF  and  to  correct 
functional  obsolescence  and  physical  deterioration  in  the  parent 
hospital  facility.    The  1981  budget  also  contains  SI. 5  million  for  th 
initiation  of  a  multiyear  project  to  modernize  other  NIK  laboratory 
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buildings  which  have  been  operational  since  the  19^0 's. 

Various  components  of  the  new  NIEHS  facility  are  being  completed 
and  turned  over  to  the  Government .    Our  budget  request  for  NIEHS 
contains  $5  million  and  55  positions  for  support  staff  and  equipment 
needed  to  operate  its  new  facility  in  North  Carolina. 

Other  biomedical  research  needs  are  reflected  in  this  budget  as 
well.    Last  year,  with  your  support,  NIH,  for  the  first  time  in  six 
years,  increased  its  stipend  levels  for  the  National  Research  Service 
Award  program.     This  budget  provides  a  further  modest  but  essential 
increase  in  these  stipend  levels  to  partially  compensate  for  the 
effects  of  inflation. 

We  are  also  requesting  $1  million  for  an  effort  to  attract 
promising  minority  high  school  students  zo  careers  in  biomedical 
research.     This  program  of  short-term  research  experiences  is  a 
continuation  of  a  program  started  in  FY  1980  as  part  of  the 
President's  initiative  to  improve  minority  access  to  research  careers. 

Exciting  advances  are  occurring  across  the  full  spectrum  from 
fundamental  research  through  clinical  applications  to  the  impact  on 
health,  care  and  prevention.     Only  three  examples  illustrate  some  of 
the  far-reaching  consequences: 

Promise  that  greater  control  of  the  immune  system  .-nay  enable  us 
to  reduce  or  eliminate  tissue  destruction  in  such  chronic  diseases  as 
arthritis. 

Expectation  that  recombinant  DNA  technology  will  permit  efficient 
manufacture  of  potent  biological  substances,  such  as  insulin  and 
interferon,  and  improve  current  vaccines. 

Transfer  to  general  medical  practice  the  results  of  the  recently 
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completed  clinical  hypertension  trial  conducted  by  the  National  Heart, 
Blood,  and  Lung  Institute,  revealing  that  treatment  of  mild 
hypertensives  reduces  rates  of  death  and  disability. 

This  year  sees  the  fulfillment  of  the  dream  of  former  Senator 
Lister  Hill  that  the  National  Library  of  Medicine  enhance  its 
information  dissemination  activities  through  the  use  of  advanced 
technology.    The  completion  of  the  Lister  Hill  Biomedical  Research 
Communications  Center  will  permit  the  National  Library  of  Medicine  to 
play  this  enhanced  role. 

The  National  Toxicology  Program  (NTP)  has  compleLed  its  first 
year  and  demonstrated  it  can  join  the  research  and  regulatory  agencies 
in  common  cause  to  determine  toxicity  of  chemicals  in  the  environment. 
NIH  will  increase  its  support  for  this  program  by  S20  million,  largely 
through  a  redirection  of  funds,     in  the  National  Cancer  Institute  and 
by  $3  million  in  the  National  Institute  of  Environmental  Health 
Sciences.     With  the  increase,  the  NT?  will  begin   lOC  new  bioassays  for 
carcinogenicity,  bringing  the  total  at  zhe  end  of  the  year  to  320 
bioassays  In  1981  compared  with  199  and  241,  respectively,  at  the  end 
of  fiscal  years  1979  and  1980. 

The  intramural  programs  of  the  NIZHS  will  be  expanded  by  5  3 
million  in  such  areas  as  pathology,  behavioral  tcxicoiogy,  and 
development  of  test  procedures  and  risk  assessment  which  are 
especially  important  to  the  National  Toxicology  Program. 

Adjustments  cannot  be  made  in  one  portion  of  the  research  budget 
without  correction  for  the  balance  of  the  rest.     The  time  scale  fcr 
appropriate  adjustment  is  often  longer  than  a  single  year.  Although 
the  primary  focus  in  Fiscal  Year  1981  is  on  extramural  research 
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projects,  activities  such  as  clinical  trials,  research  centers, 
demonstration  programs  and  interdepartmental  initiatives  will  continue 
to  be  strong  elements  of  the  MIH  program. 

NIH  recognizes  that  there  are  increasing  pressures  on  the 
equipment  and  flexibility  of  the  institutions  in  which  much  of  the 
nation's  research  is  carried  out.    This  budget  contains  an  increase  of 
$5  million  to  improve  instrumentation  in  extramural  laboratories.  We 
will  be  continuing  our  review  of  the  research  environment  this  year, 
in  the  company  of  scientists  and  administrators  of  their  institutions. 
We  hope  to  discuss  the  results  of  this  review  with  Congress  in  the 
coming  year. 

I  will  close  by  saying  that  I  am  prepared  to  answer  any  questions 
you  may  have  concerning  the  National  Institutes  of  Health  and  our  198 " 
budget  request. 
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^  TEST  TO  ACC0MPA2ry  CHARTS 

Ic  is  a  pleasure  for  me  to  be  here  today  to  present  the  fiscal  year 
19S1  budget  for  the  National  Institutes  of  Health., 

With  your  persiission,  I  will  submit  my  opening  statement  for  the  record 
and  briefly  highlight  the  more  important  aspects  of  the  ^riH  budget. 

We  have  prepared  five  charts  to  illustrate  the  "IH  budget  picture. 

CHAR-TS  A  3Xid  3 

The  first  two  charts  graphically  display  the  19 SO  and  1931  budgets  by 
SATT  catagorias:     Science  3ase,  Applications,  Transfer,  and  Training. 
SATT.   as  explained  in  pre-'n.ous  hearings,  is  a  classification  of  rasourc 
recently  adoptad  by  the  ■  TTH .     '7e  believe  it  provides  a  neaningful 
display  of  resources  by  research  purpose. 

The  group  of  bars  tc  the  left  is  underlined  3cienca  Base  —  .he  first 
of  the  SATT  categories.     The  Science  3ase  represents  fundamental 
investigation  —  the  opportunities  to  extend  our  base  of  knowledge  frcn 
which  practical  invention  n:ust  arise. 

For  1931,   the  Science  Sase  is  $2,312  billion,     /is  in  past  years,  resecr 
oro-iect  grants  represent  the  largest  single  activity  supported  by  'M'd. 
It  is  in  this  area  that  the  ;*idministration  has  suggested  tiiat  we  sainta 
a  certain  number  of  new  and  competing  grants  within  the  fiscal  ye£!r.  ? 
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this  purpose,  a  sum  of  $141  million  lias  been  added  to  the  research  project 
grants  category  over  that  of  19S0.     Of  the  $141  aillion,  $112.  niillion  is 
from  new  money,  and  $29  million  is  from  redirection  of  funds. 

This  should  permit  us  to  maintain  approximately  5000  new  and  competing 
research  project  grants  and  approximately  11,720  noncompeting  grants. 

The  next  area  within  the  Science  Base  includes  Categorical  Canters  at 
$305  million  and  Other  Support  at  $527  million  for  1931.     Other  Support 
includes  $5  million  in  additional  ivnds  for  the  biotechnology  program 
administered  by  the  Division  of  Research  Resources  for  the  subsidy  of 
large  instruments  that  may  be  used  by  more  than  one  institution,  or  by 
at  least  mora  than  one  department,  within  a  particular  region  of  the 
country . 

In  addition,  $1  million  has  been  added  for  a  minority  training  program, 
which  Is  a  Presidential  initiative.     Tliis  program  will  create 
opportunities  for  minority  high  school  students  to  participate  in 
research  during  summer  months  and,  we  hope,   to  be  encouraged  by  that 
opportunity  to  choose  biomedical  research  as  a  potential  career. 

The  Last  categor*/  within  the  Science  3ase  is  Intranural  lesearcr. ,  vi;h 
$357  million  requested  for  fiscal  year  1981.     Intramural  research  is 
conducted  by  the  NIH  itself  through  its  several  Institutes.     This  is 
an  extraordinarily  strong  program,  which  remains  vigorous  and  is  a 
benchmark,  for  excellence  throughout  the  scientific  community  in  the 
United  States.     For  fiscal  year  19S1,   $5  million  and  55  positions  will 
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be  afirigd  to  this  category  to  assist  the  National  Institute  of  Env±roninental 
Health  Science  in  the  opening  of  its  n&M  facility  in  North  Carolina. 

I  should  also  msiticn  lmat  a  total  of  $8«5  million  has  been  added  to  the 
Buildings  and  Facilities  account  for  the  purpose  of  continuing 
in  FY  81  the  essential  modernization  of  the  Clinical  Center  viiich  I 
discussed  with  the  Carmittee  on  January  31,  and  to  begin  rsnodeling  five 
lacorarory  huildings  that:  are  anriquated  and  far  behind  safety  codes. 

The  next  SAIT  category  shown  on  the  charts  is  Applications ,  which  represents 
a  set  of  activities  that  begir.  to  move  knovledge  into  very  practical 
inventions  for  application  to  health  maintenance,  prsvent2.cn,  and  cure  cf 
disease-    This  includes  clinical  tr2.als.    In  the  Applications  category, 
we  are  requesting  a  total  increase  of  S7  million    over  the  1980  budget. 
Certain  amounts  will  increase  the  capacity  of  the  National  •Toxicology 
Program  (NTP )  — a  program  developed  last  year  to  bring  together  all  the 
activit2.es  cf  the  Elepartment  and  related  departments  in  the  Gcvemment 
for  testing  the  toxicity  to  man  in  chenicals  in  the  environment. 

The  next  bar,  Transfer,  at  $173  mdllion  in  1381,  represents  act2.v1t2.es 
designed  to  help  move  innovations  into  the  practice  cf  medicine,  and  it 
includes  much  of  the  activities  of  the  National  Librar*/  cf  Medicine. 
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Trajjilng  is  the  last  of  the  major  aggregates  of  the  NIH  acitvities. 
Throi^h  this  program — at  $174  million  in  fiscal  1981 — we  provide 
for  the  support  of  sane  of  the  people  who  are  essential  for  rensfjal 
of  the  bionedical  research  systan. 

CHAHT  C 

I  should  like  to  return  briefly  to  an  area  I  mentioned  earlier —  research 
project  grants.  Oiart  C  displays  funding  for  ^-1 1  research  projec::  granrs 
for  fiscal  years  1977  through  1981. 

I  woxild  call  your  attention  to  the  shaded  area,  pa2rticularly  zhe  ccrapariscn 
berween  1980  and  1981.     In  1980,  we  eroecr  to  be  able       award  about  4,750 
nsv  and  canpemng  granrs.    In  1981,  ^-e  hope       be  able  to  fund  apprcximarely 
5,000  nev  and  conpeting  grants. 

The  total  number  of  research  prefect  grants,  including  nonccmpe-cing  granrs, 
for  1981  will  be  approximately  16,700.      This  reflects  our  pricriry  to 
provide  srability  and  predicrability  in  ~he  Insrirutes '  suppcrr  cf  invesnga- 
mi-iatad  research. 
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CHART  D  , 

Chart  D,  anciEled  ""Diseribution  of  IHS  Funds,  fT  LDSO  and  19S1," 
graphically  conpares  che  NIH  budget  for  Che  2  years  in  quastioa.  You 
can  readily  see  thaC  tiie  Science  Base  continues  Co  be  our  priniary 
emphasis. 

aiART  E  - 

The  last  chart  indicates,  for  the  1969-79  decade,  the  numbers  of  NIII 
grant  applications  reviewed,  che  nunber  of  study  section  siezibers ,  and 
the  nunber  of  study  sections. 

There  has  been  a  precipitous  growth  in  che  nuraber  of  grant  applications 
received  and  reviewed  each' year,  with  an  extraordinary  13,700  in.  1979  , 
-compared  to  3,200  in  1969. 

we  perceive  several  reasons  for  this  increase  in  grant  applications. 
First,  it  indicates  the  health  of  the  system  end  the  number  of  people 
capable  of  competing  for  research  opportunities.     Second,   it  reflects- 
che  need  of  a  larger  number  of  people  to  compete  for  grant  support  ?.s 
opposed  to  being  maintained  in  other  i^a.ys  or  through  other  institutions. 
Finally,  there  has  been  a  modest  increase  in  the  number  of  applications 
per  scientist  within  the  total  received  by  NIH. 
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Mr.  Chaiiman.  Pn^lcan   bionedical  research  is -of  such  presranericp' 

today  that  is  has  a  dixect  bearing  on  the  quality  and  length  of  life  of  all 
pecjples  around  the  vorld.    It  is  irrcossible  to  define  the  proper  limir  to 
Federal  support  of  such  activities.     We  have  made  a  irost  thoughtful  and 
earnest  effort  to  reach  agreenent  about  the  highest  priorities  arrong  these 
activities  that  the  fiscal  year  1981  budget  will  support. 

The  NIB  budget  reflects  the  priorities  of  the  A±ujiistration---priorit:ies 
that  were  reached  only  after  careful  and  extsided  discussions  with  NIH, 
the  D^artsnent,  and  the  ^scministration.  I  believe  the  NIH  budget  addresses 
the  best  possible  use  of  available  resources  to  eiable  progress  toward 
our  most  inipcrtant  objectivies: 

•  To  improve  thjs  health  of  the  National  by  increasing  the 
understanding  of  processes  underlying  human  health, 
disability,  and  disease; 

•  To  advance  knowledge  concerning  the  health  effects  of 
interactions  between  man  and  his  -istal  anvironmait;  and 

•  To  develop  and  imprcve  methods  of  preventing,  detecting 
and  treating  disease. 

Thus,  the  total  1981  biodget  request  for  NIH  is  $3,582  billion  and  11,859 
positions.  This  repressits  an  increase  of  S139  million  and  62  ccs::t:Lcns 
over  the  1980  level  of  $3,443  billion  and  11,797  positions. 

I  cormend  this  budget  to  you  as  an  accurate  portrayal  of  the  top  priority 


requiranent  and  needs  of  NIH  and  urge  its  adoption 

Pqadu,  Mr.  Cha±man,  I  am  grateful  for  this  oppartunity  to  present  the 
fiscal  vear  1981  budget  request  for  NIH.  I  will  be  glad  to  answer  any 
questions  you  may  have. 


INTRODUCTORY  REWORKS 
for 

DR.   THOMAS  WALDMANN* 
by 

Donald  S.  Fr edr i ckson ,  M.D. 

Good  Evening.     It   is  my  pleasure  to   introduce  tonight's 
speaker,  Tom  Wal dmann . 

After  graduating  from  Chicago  University  in  1951,  Tom 
went  to  Harvard  Medical  School  and  then  interned  at  Mass 
General.     From  there  he  came  right  here  as  a  Clinical 
Associate,   and  in  the  subsequent  2^  years  has  become  one  of 
the  leading  clinical    investigators   in  the  world.  His 
landmark  discovery  of  active  suppression  of  antibody 
synthesis  by  human  suppressor  T  lymphocytes  has 
revolutionized  thinking  about  the  pathogenesis  of  irrmune 
deficiency  diseases  and  has  opened  up  a  whole  new  field  of 
research  involving  the  delicate  balance  of  cell 
intereact i ons   in  the  imnune  network. 

Tom  pioneered  in  the  discovery  that  autoimnune  disease 
may  be  caused  by  defects  in  the  normal  homeostatic 
suppressor  mechanisms.     On  the  basis  of   these  findings,  he 
developed  an  entirely  new  concept  of   therapeutic  approaches 
to  irrmune  di  seases--the  concept  that  certain  patients  who 
are  irrmunodef  i  ci  ent  may  be  helped  by  agents   that  suppress 


*    Presented  on  the  occasion  of   the  Mider  Lecture   in  the  Masur 
Auditorium,  Clinical  Center,  NIH,   on  February  27,  1980. 

*•*    Director,  National    Institutes  of  Health,   Bethesda,  Maryland 
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suppressor  T  lymphocytes  and,   conversely,   that  patients  with 
exces  s  i  ve   irrmune  responses,   as  are  found   in  autoinmune 
diseases,  may  benefit  from  agents  that  selectively  s  t  imul ate 
the  suppressor  regulatory  ceils. 

But  his  work  with  T  lymphocytes   is  only  the  latest 
avenue  of  exploration  in  a  career  notable  for   its  path- 
finding  efforts.     In  the  late  1950's  and  early  60's,  Tom  was 
a  menber  of   the  NIH  team  that   identified  the  syndrome 
"Intestinal  Lymphang i ectas i s . "    A  disease  characterized  by  a 
generalized  disorder  of   lymphatic  channels,    leading  to 
excessive  gastrointestinal   protein   loss  and  to  hypo- 
proteinenia  and  edana.     His   studies  on  the  pathophysiology 
of   this  disease  led  to  an   increased  recognition  of  the 
function  of  recirculating  lymphocytes   in  inrmunity. 

Tom  developed  methods   to  stimulate  the   in  vitro 
synthesis  of   irrmunogl  obul  i  n  by  human  peripheral  blood 
lymphocytes   in  culture  and  to  assay  very  sens i t i ve 1 y--by 
radioimmunoassays-- the  antibodies  produced.     By  separating 
and  recombining  the  several   classes  of   lymphocytes  and 
monocytes,   he  was  able  to  characterize  the  separate 
regulatory  roles  of  T  cells  and  B  cells. 

Tom's  research  has  also  led  to  new  diagnostic  tools 
through  the  development  of   the  double  radi  o  inrmunoas  say  for 
measuring  minute  concentrations  of  al pha-f e topr o t e i n , 
car ci noembryon i c  antigen,   and  human  chorionic  gonadotropin-- 
proteins  that  are  indicators  of  human  cancers. 


The  wide  recognition  of  Tom's  work  is  clear   from  his 
inclusion  among  the  300  most-often  cited  authors  of   the  past 
twenty  years   in  all   fields  of  science,   from  the  many 
enthusiastic  editorials  about  his  work  in  prestigious 
journals,   such  as  the  New  England  Jounral  of  Medicine,  from 
his  receipt  of  numerous  honors  and  awards,   and  from  his  many 
invitations  to  deliver  named  lectures. 

But  a  summary  of  Tom's   impact  on  the  NIH  would  not  be 
complete  without  mention  of  his  prize-winning  photographs 
which  have  graced  our  walls  on  so  many  occasions. 

We  can  all  name  scientists  who  have  made  outstanding 
contributions  either   in  basic  laboratory  research  or  in 
basic  clinical   research.     But   it's  very  rare  to  find  someone 
who  has  been  so  brilliantly  successful   as  Tom  has  been  in 
merging  these  often  seemingly  immiscible  disciplines. 

Tom's  quick  mind,   his  ability  to  assimilate  ideas,  his 
capacity  to  really  concentrate-- to  pay  at  ten t i on- -comb  i ned 
with  his  willingness  to  give  of  himself  are  among  the 
reasons  he  has  been  a  constant  source  of   ideas  and 
inspiration  for  scores  of   students  and  collaborators.  Some 
people  suspect   it  has  something  to  do  with  the  mysterious 
little  dog-eared  green  book  of  notes' he  carries  with  him 
everywhere. 

For  all  of  his  many  remarkable  qualities,   Tom  has  been 
chosen  by  his   intramural   peers  for   the  honor  of  delivering 
this  year's  G.   Burroughs  Mider  Lecture  entitled  "The  Control 
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of  the  Inmune  Response:  Regulatory  Cellular  Interactions  and 
the  Control  of  Lymphocyte  Differentiation. 
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Welcome  and  Introductory  Remarks 


DR.  FREDRICKSON:    Good  morning,  ladies  and  gentlemen.    I'd  like  to 
welcome  you  here  this  morning,  on  behalf  of  a  group  which  represents  those 
agencies  of  the  Federal  Government  that  support  and  conduct  radiation 
research.    I  refer  to  the  Committee  on  Federal  Research  Into  the  Biological 
Effects  of  Ionizing  Radiation.    The  NIH  is  just  a  part  of  this  committee 
and  is  very  glad  to  join  its  sister  agencies  in  sponsoring  this  important 
meeting. 

This  morning  we  are  in  a  building  called  the  Clinical  Center.  It 
serves  a  dual  purpose.    It  has  to  be  a  very  good  hospital  and  provide 
service  and  care  for  people  who  are  ill.    But  it  also  is  a  place  well- 
equipped  to  continue  the  inquiry,  the  search  for  truth  that  is  scientific 
research.    This  auditorium  represents  a  similar  duality.    It  is  a  place 
where  there  can  be  declamations  or  virtuoso  performances  by  soloists, 
including  coloraturas  v/hose  themes  come  from  science  or  other  arts.    Of  late, 
it  has  also  become  a  laboratory  for  the  conduct  of  experiments  that  seek  to 
establish  some  reality  or  common  agreement,  particularly  relating  to  the 
social  dimensions  of  discoveries  or  inventions  that  arise  from  science. 

This  meeting  is  one  of  those  searches  for  consensus.    Its  origin  partly 
lies  in  an  amendment  to  the  Community  Mental  Health  Centers  Act,  enacted  on 
November  9,  1978.    Tacked  on  to  the  end  of  the  Act,  as  important  bits  of 
legislation  sometimes  are,  was  a  tiny  section  that  said  that  the  Secretary 
of  HEW  shall  establish  a  comprehensive  program  of  research  into  the  biological 
effects  of  low- level  ionizing  radiation. 

And  part  of  those  directions  that  followed  it,  brief  and  terse,  included 
the  sentence:    "The  Secretary  shall  conduct  a  comprehensive  review  of  Federal 
programs  of  research  on  the  biological  effects  of  ionizing  radiation."  This 
was  the  result  of  congressional  hearings  that  brought  into  the  open  many  of 
the  tensions  that  surround  the  subject  of  ionizing  radiation  and  make  it  also 
a  source  of  great  social  and  political  concern.    In  these  hearings,  some 
criticized  and  questioned  the  role  of  government  in  managing  this  kind  of 
research.    There  was  an  implied  challenge  to  the  credibility  of  Federal 
scientific  programs,  a  charge  that  all  of  us  who  are  scientists,  either  active 
in  the  laboratory  or  responsible  for  program,  must  take  very  seriously. 

One  of  the  acts  that  followed  this  order  was  the  creation  of  the  Federal 
committee  whose  long  name  I've  just  read  to  you.    Its  creator  then,  almost 
a  year  ago,  was  the  Secretary  of  HEW.    Under  a  memorandum  from  the  President, 
dated  February  21,  1980,  this  Corranittee  was  established  by  the  Executive  and 
moved  from  its  astral -status  as  a  voluntary  group  into  a  more  formal  structure 
that  is  part  of  the  presidential  response  to  the  recommendations  of  an  inter- 
agency task  force  on  the  health  effects  of  ionizing  radiation. 
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The  Committee  that  is  sponsoring  this  meeting  is  chartered  to  do 
several  things: 

One,  it  is  to  coordinate  the  planning,  implementation  and  evaluation 
of  Federal  radiation  research  programs.    It  is  charged  to  identify  research 
priorities,  to  ensure  that  research  is  conducted  and  funded  by  the  appro- 
priate agencies  under  guidelines  developed  by  the  Committee,  to  assure  that 
the  research  needs  of  the  regulatory  agencies  are  addressed  on  a  timely  basis, 
to  review  agency  research  budgets  and  comment  upon  them  to  the  0MB,  and  to 
develop  criteria  for  Federal  radiation  research  management  following  a  review 
of  the  current  and  past  programs  by  the  National  Academy  of  Science.  That 
review  is  now  being  conducted  by  the  Academy  through  a  special  committee, 
some  of  whose  members  are  here  today. 

The  Federal  Committee  is  also  to  perform  many  other  tasks  related  to 
radiation  research.    One  of  these  tasks  was  found,  not  in  the  statute  itself, 
but  in  report  language  that  accompanied  the  passage  of  the  bill.    There  Mr. 
Paul  Rogers,  then  the  chairman  of  the  Committee  that  passed  this  act,  charged 
the  Committee  to  assess,  in  consultation  with  the  National  Academy  of  Sciences 
and  appropriate  Federal  agencies,  the  needs  and  direction  of  future  Federal 
research  programSs  including  the  requirements  for  personnel  and  funding. 

Thus  from  the  hearing  record  that  led  to  passage  of  this  legislation 
emerges  a  fundamental  responsibility:    the  responsibility  to  shape,  to  examine 
and  reshape,  and  project  for  the  future  a  strategy  for  the  research  on  the 
health  effects  of  ionizing  radiation. 

This  is  a  subject,  as  I've  already  indicated,  of  great  concern  to  many 
people,  not  only  scientists  but  to  everyone,  because  of  the  nature  of  radia- 
tion and  the  necessary  balancing  of  its  obvious  benefits  and  its  clearcut 
potential  for  doing  harm. 

Among  the  issues  about  which  consensus  is  being  sought  in  this  last 
quarter  century,  then,  are  some  related  to  public  participation  in  scientific 
affairs.    Today  we  hope  to  exercise,  in  an  appropriate  way,  that  opportunity 
for  people  with  varied  interests  and  concerns  about  this  subject  to  listen, 
to  have  an  opportunity  for  comment,  and  to  play  a  role  in  the  development  of 
an  agenda  for  the  future  of  radiation  research. 

During  these  last  two  weeks,  we  have  witnessed  a  great  concern  about 
what  the  Federal  budget  for  science  shall  be  —  indeed  the  Federal  budget 
for  all  kinds  of  activities  —  in  the  face  of  the  need  to  curtail  inflation. 
This  concern  makes  this  meeting  especially  important,  for  it's  quite  obvious 
that  we'll  never  have  enough  funds  from  Federal  or  other  sources  to  answer 
all  the  questions  that  are  outstanding  in  our  minds. 
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The  need  to  define  priorities  and  to  select  those  that  are  most  urgent 
and  which  can  most  likely  be  solved  by  the  application  of  science  is  part 
of  our  task  today  and  should  form  a  central  part  of  any  Federal  agenda.  The 
outcome  of  this  meeting  will  be  used  to  develop  this  agenda.    The  strategy 
that  emerges  to  complete  the  agenda  will  be  the  subject  of  comment  and  perhaps 
change  by  the  same  Academy  committee  that  is  now  reviewing  all  of  the  Federal 
programs  for  the  research  into  ionizing  radiation  effects. 

The  Co-Chairman,  along  with  me,  of  the  Strategy  Subcormi ttee  is  Mr.  Frank 
Arsenault  of  the  Nuclear  Regulatory  Commission.    I  should  like  to  thank  him 
and  his  committee  for  the  tremendous  amount  of  work  performed  in  preparing 
this  meeting  today.    Two  members  of  that  committee.  Dr.  Oddvar  Nygaard,  an 
expert  currently  with  the  Cancer  Institute,  and  Dr.  Charles  Lowe,  a  long-time 
colleague  of  mine  who  has  been  extraordinarily  helpful  in  lending  himself  to 
the  many  staffing  and  mundane  requirements  of  observing  the  conduct  of  both 
the  Academy  study  and  the  preparation  of  the  strategy,  deserve  the  thanks  of 
all  of  us  for  the  effort  that  has  gone  into  preparing  this  particular  exercise. 

We're  very  greateful,  too,  for  the  service  of  the  two  persons  who  will 
be  co-chairmen  of  this  meeting  today.    Professor  Walter  Rosenblith  arrived 
at  a  late  moment  to  rescue  us,  as  your  programs  will  indicate,  when  Dr.  Ivan 
Bennett  could  not  be  present.    He  is  the  Provost  of  MIT,  and  old  hand  at 
matters  of  radiation  and  hearings  and  looking  for  strategies,  and  we  could 
not  have  a  better  replacement  than  he. 

Serving  with  him  is  Peter  Barton  Hutt  of  Covington  &  Burling,  whose 
experience  has  given  him  deep  knowledge  of  science  as  affecting  the  Federal 
regulatory  process;  he  is  also  a  veteran  of  exercises  of  this  kind. 

I  know  that  they  will  bring  us  through  the  day  and  they  will  extract 
the  most  from  all  of  us  in  attempting  to  look  at  a  proposed  Federal  radiation 
research  agenda  in  the  manner  that  it  has  been  prepared. 

So  let  me  now  turn  the  meeting  over  to  the  first  of  our  co-chairmen. 
Dr.  Walter  Rosenblith.    And  again,  I  wish  you  all  welcome  and  hope  that  this 
will  be  a  very  good  meeting  on  an  extremely  important  topic. 


DR.  ROSENBLITH:     Thank  you  very  much,  Don.    Peter  Hutt  and  myself  are 
going  to  try  to  be  non-invasive  and  non-repressive  Chairmen.    The  job 
of  the  chairman  has  been  defined  in  a  variety  of  ways.    One  of  them  is: 
to  protect  the  time  of  the  last  speaker.    We  intend  to  do  just  that. 

Next  you  will  hear  from  Dr.  Upton,  who  will  talk  about  the  background 
and  significance  of  current  ionizing  radiation  research. 
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;^  DEDICATION  REMARKS* 

by 

Donald  S.  Fredrickson,  M.D.** 

For  the  mandarins  in  Washington,  March  may  be  the 
cruelest  month.     It  is  appropriations  time  and  carrying 
thick  notebooks  we  must  scurry  to  the  Hill  to  defend  our 
budgets.     From  MX-missiles  to  Medicare,  all  persons  and  all 
"other  objects"  are  atomized  to  dollars  and  cents, 
subtotaled  and  totaled,  and  laid  out  in  rows.     The  fiscal 
years  are  stacked  sequentially,  so  that  each  can  be  measured 
on  its  predecessor.     The  score  of  the  newest  year,  the  one 
striving  for  matriculation,  is  tallied  in  the  margins. 
Pluses  mark  the  increases  and  minuses  signify  the  declines 
in  the  line  items.     These  may  tell  a  more  faithful  story 
than  the  Bottom  Line.     The  science  budgets,  of  course, 
adhere  to  the  common  form.     There  is  no  place  for  special 
marks  to  indicate  the  probabilities  of  a  prize  or  the 
standard  error  in  predicting  discovery.     Hypotheses  about 
cell  biology  or  joint  pains  are  lumpy  subjects  to  press  into 
perfect  accounts. 

The  hearings  on  the  fiscal  1981  appropriations  for  the 
National  Institutes  of  Health  began  according  to  form.  On 


Presented  at  Ceremonies  at  Yale  University  School  of  Medicine 
on  the  occasion  of  the  dedication  of  new  Cancer  Building  in 
New  Haven,  Connecticut  on  March  25,  1980. 

Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 


the  Senate  side  of  the  Capitol,  in  the  elegant  quarters  of 
the  Senate  Appropriations  Committee,  the  numerous  Directors 
of  NIH:     its  three  Bureaus,  nine  Institutes,  and  one 
Division  which  get  separate  annual  appropriations  gathered 
for  two  days  with  members  of  the  Subcommittee  on  Labor, 
Health,  Education,  &  Welfare,  powerful  citizens  whose  places 
at  the  baize-covered  conference  table  are  each  engraved  on 
brass  plates  at  the  rim. 

Two  weeks  after  the  Senate  hearings  ended,  and  a  few 
days  before  the  hearings  of  the  House  of  Representatives 
began,  the  first  of  the  "occasional  pieces"  appeared  in  the 
Sunday  Washington  Post.    A  reporter  had  chosen  the  NIH 
budget  as  a  vehicle  to  lead  readers  through  the  subtleties 
of  the  complex  appropriations  process. 

On  February  26,  the  second  round  of  the  proceedings 
began  in  Room  2356  of  the  Rayburn  Building,  the  hearing  room 
of  the  House  Subcommittee  on  Appropriations  for  Labor  and 
Health,     bn  eight  separate  days  thereafter,  we  answered 
questions  from  the  Chairman,  and  from  the  six  other 
Democratic  and  three  Republican  members  of  the  Subcommittee, 
variously  in  attendance.     Periodically,  the  Post  provided 
further  program  notes  on  the  participants  and  proceedings. 

At  the  conclusion,  the  Chairman  observed  in  his 
customary  and  courtly  fashion  that  "We've  made  a  mighty  fine 
record.  Doctor.     This  has  been  a  good  hearing." 
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Yes,  as  hearings  go,  we  had  done  well;  but  things  were 
highly  abnormal.     The  Chairman's  last  question — to  be 
answered  for  the  record — ^was:     "How  would  you  reduce  your 
budget  by  $300  million— where  would  you  take  your  cuts?" 
Moreover,  a  weekend  before,  several  of  us  had  answered  an 
unprecedented  early  morning  summons  from  the 
Administration.    We  were  asked  to  describe,  as  an  exercise 
in  belated  balancing  of  the  budget  to  counter  inflation,  how 
we  would  distribute  an  even  greater  reduction  in  the  budget, 
one  spread  over  the  present  fiscal  year   ('80)  and  the 
next.    During  the  House  hearings  we  received  from  some 
Members  requests  to  display  the  effects  of  other 
experimental  formulas  for  austerity.     Then,  the  Congress 
suddenly  informed  itself  that  it  had  exceeded  its  own  budget 
ceilings.     Lengthy  caucuses  and  consultations  ensued,  within 
and  across  Party  lines,  and  in  the  presence  of,  and  the 
absence  of,  the  Executive  Branch.     The  President  announced 
he  had  decided  upon  drastic  reductions  in  the  outlays 
provided  by  his  budget  for  fiscal  '31. 

The  details  proposed  by  all  participants  are  awaited. 
And  it  will  be  late  Spring  before  recissions  and  reductions 
intended  to  induce  deflation  and  recession  are  decided 
upon.     It  will  then  take  some  time  longer  to  learn  how  well 
balancing  of  the  Federal  budget  will  ease  the  economic 
miseries  which  afflict  us  all.     It  is  obvious  that  science, 
not  being  immune  to  fiscal  ills,  will  not  be  spared  the 
cure.    We  have  heard  predictions  that  reductions  in  federal 
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spending  for  biomedical  research  may  be  more  severe  than  at 
any  time  in  the  history  of  the  National  Institutes  of 
Health. 

The  plans  for  possible  serious  shutting-down  of  parts 
of  the  plant — a  new  experience  for  biomedical  research  in 
America — are  the  subject  of  this  essay. 

The  planned  responses  to  any  order  to  throttle  down 
have  mixed  origins.    Many  are  to  be  found  in  recapitulating 
the  autogeny  of  NIH  itself.     The  agency  began  before  the 
turn  of  the  century  as  a  very  modest  Public  Health 
J.aboratory.     It  eventually  became  the  National  Institute  of 
Health,  companion  to  a  recently  created  National  Cancer 
Institute  in  Bethesda,  Maryland.     The  metamorphosis  to 
something  more  than  a  place  for  intramural  research 
conveniently  occurred  in  time  to  benefit  from  a  surge  of 
enthusiasm  for  continuation  in  peace  time  of  federal  support 
of  scientific  research  during  World  War  II.     By  1950  the 
National  Institutes  of  Health  had  become  plural,  and  were  on 
their  way  to  becoming  the  most  powerful  supporters  and 
conductors  of  research  in  medicine  and  the  life  sciences 
that  the  World  has  seen — or  may  ever  see  again,  depending  on 
the  fortunes  of  the  American  economy  in  the  years  before 
us. 

The  mode  of  change  in  the  annual  Federal  outlays 
provided  for  biomedical  and  behavioral  research  in  the  NIH 
budget  has,  in  the  last  decade,  tended  toward  a 


stereotype:    measured  indifference  of  the  Executive 
calculated  to  balance  persistent  generosity  of  the 
Legislature.     The  average  Congressional  increase  in  the 

appropriation  over  the  Presidential  request  has  been  10 
percent  in  the  past  10  years.     The  President's  original 
budget  for  1981  had  contained  the  largest  increase  proposed 
by  the  Administration  in  8  years. 

Although  its  earlier  dramatic  rate  of  growth  had 
declined  by  1962,  appropriations  of  some  of  the  several 
Institutes  of  NIH  have  continued  to  expand  selectively.  The 
1980  appropriation  for  all  NIH  was  $3.4  billion.     From  the 
signs  we've  alluded  to  above,  it  is  conceivable  that  the 
fiscal  '79  appropriation  may  have  set  a  high  water  mark  in 
purchasing  power.     In  constant  (1969)  dollars,  the 
appropriation  level  in  fiscal  1979  was  $1.6  billion  dollars 
compared  to  1.1  billion  in  1969.     The  1980  appropriation  and 
the  President's  1981  budget  will  permit  less  support  of 
research  than  in  1979. 

Certainly  America  has  been  bullish  about  health  science 
in  the  last  quarter-century.     Its  example  has  inspired  other 
affluent  nations  to  behave  similarly,  if  on  a  lesser 
scale.     The  resulting  expansion  of  knowledge  about  living 
things,  including  man,  has  been  truly  spectacular  by  nearly 
everyone's  reckoning.     There  have  been  associated 
improvements  in  both  the  quality  and  length  of  human  life 
that  must  be  at  least  partially  credited  to  these 
intellectual  achievements.     Few  dare  to  put  bounds  on  the 
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potential  future  growth  of  knowledge  or  the  conquest  of 
diseases  through  continued  scientific  research.  The 
limiting  rate  will  be  set  by  the  operating  capacity  of  the 
total  system,  i.e.,  the  numbers  of  scientists  and 
laboratories  actively  engaged. 

No  single  description  can  do  justice  to  the 
complexities  of  the  mechanism,  that  runs  predominantly  on  NIH 
funds.     The  dimensions  and  shape  are  inexact  and  always 
changing.     People  are  the  essential  instruments  of 
production  here  and  about  two-thirds  of  all  the  resources 
goes  to  buy  their  ideas,  disciplined  attention,  and 
services.     The  many  persons  and  institutions  involved  also 
contribute  non-Federal  resources  to  the  enterprise.  The 
turnover  of  participants  is  very  high.    Many  must  also 
engage,  in  teaching  or  clinical  care,  duties  that  both  help 
to  maintain,  and  yet  may  diminish,  their  scientific 
productivity. 

The  distribution  of  NIH  support  can  be  plotted  on 
numerous  axes.     In  one  projection  it  seems  to  be  spread  over 
a  vast  domain  divided  into  categorical  regions  (related  to 
organ  systems  and  other  diseases)  and  non-clinical 
scientific  disciplines  which  provide  the  tools  for  reducing 
problems  of  biology  and  behavior  to  molecular,  more 
manageable  terms. 

The  cycle  of  activities  can  also  be  projected  in  other 
dimensions,  as  running  serially  from  a  less  differentiated 
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"science  base,"  through  stages  by  which  discoveries  proceed 
toward  development  to  practical  applications,  the  transfer 

of  the  resulting  inventions  into  practice,  the  sorting 
through  the  doctor's  bag  to  learn  how  tools  can  be  improved, 
and  more  recently,  to  help  decide  which  should  be 
discarded.     It  is  axiomatic  that  NIH  resources  also  must 
support  the  training  of  new  scientists,  essential 
replacements  for  the  professionals  now  in  the  system. 

To  state  that  NIH  has  to  assure  the  vitality  of  the 

search  down  through  succeeding  generations  of  scientists 

puts  the  custodial  role  too  simply.     Each  field  of  science 
■I 

also  requires  an  enormous  institutional  memory  that  can't  be 
maintained  by  singing  ballads  to  the  young.     The  mega-bits 
of  information  are  a  mountainous  accumulation.     They  must  be 
kept  in  orderly  heaps  for  the  endless  sifting  and  refinement 
into  knowledge.     Nowadays,  the  treasure  is  hoarded  on 
magnetic  tapes  and  microfilms,  for  the  paper  on  which  it  is 
displayed  has  a  shorter  life  than  man.     The  open  lines  from 
the  past  into  the  future  include  more  than  Medline  and  Index 
Medicus.     Biomedicine  is  also  curator  for  living  bits  of 
ancestral  memory.     There  are  special  strains  of  protists, 
plants,  or  animals,  or  cell  lines  from  them,  to  be  passed 
along.     Many  of  them  are  mutations  that  are  priceless, 
irreplaceable-  experiments  of  nature.     The  world's  scientific 
laboratories  hold  in  storage  numerberless  other  witnesses  to 
the  infinite  forms  taken  by  life  and  their  biological 
products:     fluids,  molecules,  polymers,  the  viruses,  the 
clones,  and  the  recombinants. 


Austerity  planning,  then,  means  paying  close  attention 
to  the  whole  political  economy  of  a  trust  maintained  in 
perpetuity  for  humanity.     All  the  elements — the  people, 
places,  and  things — contributing  to  a  complex  mission  of 
compassionate  curiosity  have  to  be  given  priority  ratings. 
Someone  must  choose  the  instruments  to  be  turned  off  and  the 
memory  to  be  retained. 

Recissions  will  raise  new  challenges  to  the  educational 
institutions,  down  to  their  very  definitions.     For  example, 
we  have  come  to  think  of  "teaching  hospitals"  as  generically 
different  from  the  ordinary  kind.     Now  we  hear  much  talk  of 
"research  universities."    Can  any  hospital  or  university 
justify  perpetuation  in  the  complete  absence  of  teaching  and 
research?    What  kinds  of  students  emerge  from  a  place  where 
scientific  inquiry  does  not  function? 

Maintaining  the  critical  role  that  NIH  has  come  to 
occupy  in-  America's  medical  centers  is  the  ultimate 
challenge  in  guiding  selective  reduction  in  resources.  We 
are  many  years  now  into  the  Post-Flexner ian  era.     Few  of  us 
were  alive  when  the  places  where  the  healing  arts  were 
taught  had  no  laboratories  beyond  the  abattoir,  no  libraries 
other  than  a  shelf  of  ancient  texts  and  proprietary 
pamphlets,  and  no  bridges  to  connect  the  questions  raised  by 
the  sick  to  the  answers  lying  in  research.     Over  these 
bridges,  the  health  sciences  have  led  the  healing  arts  out 
of  a  dark  empiricism. 
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The  health  of  individuals  or  populations  is  dependent 
in  many  ways,  and  at  crucial  times,  upon  the  presence  of 
flourishing  scientific  endeavor.    Where  there  is  proper 
experimentation  there  is  also  candor,  skepticism  and  a  drive 
for  excellence.     Health  care  in  the  neighborhood  of  research 
benefits  from  availability  of  the  most  useful  and  safest 
specialized  procedures,  and  the  knowledge  base  for  wise 
decisions.     From  the  outset,  NIH  has  based  its  stewardship 
of  so  much  of  the  national  capacity  for  health  research  on 
the  principle  that  scientific  excellence,  as  determined  by 
peer  review,  be  the  principal  arbiter  of  distribution.  No 
matter  what  reductions  might  someday  be  necessary,  we  shall 
want  to  retain  that  principle.  Distributions  by  geographical 
or  political  formulas  are  an  arch-enemy  of  quality,  yet  we 
shall  have  to  attend  to  some  imperatives  while  juding 
excellence.    We  cannot  permit  any  major  area  to  be 
impoverished  of  that  expertise  in  health  care  that  only, 
research  can  assure. 

Special  efforts  must  be  made  to  maintain  scientific 
inquiry  where  the  healing  arts  are  taught.     The  patient 
whose  healer  is  a  stranger  to  scientific  thought  will  pay 
dearly  for  his  doctor's  imminent  obsolescence. 

There  is  another  imperative  to  keep  at  the  task  of 
correcting  inequitable  distribution  of  expertise  and 
opportunity  for  expression  in  scientific  work  among  members 
of  some  races  and  cultures  in  our  American  population.  Some 
of  the  schools  where  high  concentrations  of  minorities 


become  health  practitioners  often  need  special  attention  in 
the  struggle  for  excellence  that  we  all  have  to  sustain. 
These  needs  would  become  quite  serious  in  the  event  of 
severe  fiscal  retrenchment. 

In  its  inner  ethic,  science  is  forbidden  to  be 
sentimental.    Where  its  practice  is  sustained  by 
contributions  from  the  people,  however,  science  can  also  not 
afford  to  ignore  public  needs.     If  there  be  a  right  to 
health,  there  is  also  a  right  to  health  science.     If  we  must 
trim  the  lamp,  we  have  to  see  that  both  the  lighc  and  the 
warmth  are  still  distributed  as  widely  as  possible. 

This  President  is  co-author  of  my  text  today,  and  he 
must  provide  the  next  installment.     I'm  told  it  will  be  out 
this  week  in  the  form  of  an  announcement  about  his  proposed 
changes  in  the  budget.     The  climax  to  the  piece  will  be 
provided  by  Congress  and  the  President  together.    We  shall 
provide  the  denoument. 

I've  had  some  preliminary  new  that  NIH  may  be  spared 
the  most  pessimistic  prospects.     The  President  has  indicated 
that  he  is  sensitive  to  the  need  for  support  of  science  in 
many  sectors.     In  the  health  sciences  he  has  already  made 
decisions  in  the  original  '81  budget  favoring  full  support 
of  basic  science. 

It  seems  likely  that  we  shall  see  emphasis  on  the 
traditional  project  grants  of  NIH's  Classic  period.     Some  of 
the  instruments,  like  the  complex  centers  of  the  kind  we 
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dedicate  today,  which  were  an  outgrowth  of  a  later,  more 
Baroque  period,  will  be  less  emphasized. 

The  lamp  will  continue  to  burn  brightly,  however. 
Yale,  a  place  of  excellence,  will  have  both  Lux  and  Veritas. 


ON  TRIMMING  THE  LAMP* 
by 

Donald  S.  Fredrickson,  M,D.** 


I. 

For  the  mandarins  in  Washington,  March  may  be  the 
cruelest  month.     It  is  appropriations  time  and  we  must 
scurry  to  the  Hill  to  defend  our  budgets.    We  bear  thick  . 
notebooks  into  which  all  the  persons  and  "other  objects"  in 
our  charge  are  atomized  to  dollars,  subtotaled  and  totaled, 
and  laid- out  in  rows.     The  fiscal  years  are  stacked 
sequentially,  so  that  each  can  be  measured  on  its 
predecessor.     The  score  of  the  newest  year,  the  one  striving 
for  matriculation,  is  tallied  in  the  margin.     Pluses  mark 
the  increases  and  minuses  signify  the  decreases  in  the  line 
items,  each  telling  a  more  pointed  story  than  the  Bottom 
Line.     The  science  budgets,  of  course,  adhere  to  the  common 
form.     There  is  no  place  for  special  marks  to  indicate  the 
probabilities  of  a  prize  or  the  standard  error  in  predicting 
discovery.     Hypotheses  about  cell  biology  or  joint  pains  are 
lumpy  subjects  to  press  into  such  accounts. 


Presented  at  Duke  University  School  of  Medicine  on  the 
occasion  of  the  Stead  Lecture  in  Durham,  North  Carolina,  on 
April  3,  1980. 

Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 
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The  hearings  on  the  fiscal  1981  appropriations  for  the 
National  Institutes  of  Health  began  according  to  form.  On 
the  Senate  side  of  the  Capitol^  in  the  elegant  quarters  of 
the  Senate  Appropriations  Csisinittee,  the  numerous  Directors 
of  NIH — its  three  Bureaus,  nine  Institutes,  and  three  other 
units  that  get  separate  annual  appropriations — gathered  for 
two  days  with  members  of  the  Subcommittee  on  Labor,  Health, 
Education,  and  Welfare,  powerful  citizens  whose  places  at 
the  baize-covered  conference  table  are  each  engraved  on 
brass  plates  at  the  rim. 

Two  weeks  after  the  Senate  hearings  ended,  and  a  few 
days  before  the  hearings  of  the  House  of  Representatives 
began,  the  first  of  the  "occasional  pieces"  appeared  in  the 
Sunday  Washington  Post.     A  reporter  had  chosen  the  NIH 
budget  as  a  vehicle  to  lead  readers  through  the  subtleties 
of  the  complex  appropriations  process. 

On  February  26  the  second  round  of  the  proceedings 
began  in  Room  2356  of  the  Rayburn  Building,  the  hearing  room 
of  the  House  Subcommittee  on  Appropriations  for  Labor  and 
Health.     On  eight  separate  days  thereafter,  we  answered 
questions  from  the  Chairman,  and  from  the  six  other 
Democratic  and  three  Republican  members  of  the  Subcommittee 
variously  in  attendance.     Periodically  the  Post  provided 
further  program  notes  on  the  participants  and  proceedings. 

At  the  conclusion,  the  Chairman  observed  in  his  courtly 
fashion,  "We've  made  a  mighty  fine  record.  Doctor.  This  has 
been  a  good  hearing." 


Yes,  as  hearings  go,  we  had  done  well;  but  things  were 
highly  abnormal.     The  Chairman's  last  question,  to  be  answered 
for  the  record,  was  "How  would  you  reduce  your  budget  by  $300 
million?    Where  would  you  take  your  cuts?"    Moreover,  a  weekend 
before,  several  of  us  had  answered  an  unprecedented  early- 
morning  summons  from  the  Administration.    We  had  been  asked 
to  describe,  as  an  exercise  in  belated  balancing  of  the 
budget  to  counter  inflation,  how  we  would  distribute  an  even 
greater  reduction,  one  spread  over  the  present  fiscal  year 
(1980)  and  the  next.     During  the  House  hearings,  we  received 
from  some  members  requests  to  display  the  effects  of  other 
experimental  formulas  for  austerity.     Then  the  Congress 
suddenly  informed  itself  that  it  had  exceeded  its  own  budget 
ceilings.     Lengthy  caucuses  and  consultations  ensued,  within 
and  across  party  lines  and  in  the  presence,  and  the  absence, 
of  the  Executive  Branch*    The  President  announced  his 
decision  to  reduce  drastically  the  outlays  provided  by  his 
budget  for  fiscal  '81. 

The  details  proposed  by  all  participants  are  awaited. 
And  it  will  be  late  spring  before  rescissions  and  reductions 
intended  to  induce  deflation  are  decided  upon.     It  will  then 
take  some  time  longer  to  learn  how  well  the  balancing  of  the 
Federal  budget  will  ease  the  economic  miseries  that  afflict 
us  all.     It  is  obvious  that  science,  far  from  immune  to 
fiscal  ills,  will  not  be  spared  the  cure.    We  have  heard 
predictions  that  reductions  in  Federal  spending  for  bio- 
medical research  could  be  more  severe  than  at  any  time  in 
the  history  of  the  National  Institutes  of  Health. 


144 


4  » 


What  are  the  plans  for  a  possible  serious  shutting-down 
of  parts  of  the  plant — a  new  experience  for  biomedical 
research  in  America? 

The  responses  to  any  order  to  throttle  down  will  have 
mixed  origins.     A  number  may  be  found  in  the  history  of  NIH 
itself.     The  agency  began  before  the  turn  of  the  century 
(1887)  as  a  very  modest  public  health  laboratory.     It  even- 
tually  became  the  National  Institute  of  Health  (1930)  and 
was  relocated  in  1938  in  Bethesda,  Maryland. 

The  metamorphosis  to  something  more  than  an  intramural 
laboratory  benefited  from  the  enthusiasm  for  peacetime 
continuation  of  Federal  support  of  health  research  launched 
during  World  War  II.     By  1950  NIH  had  become  plural — the 
National  Institutes  of  Health — and  the  aggregate  was  on  its 
way  to  becoming  the  staunchest  supporter  and  conductor  of 
research  in  medicine  and  the  life  sciences  that  the  World 
has  seen — or  may  ever  see  again,  depending  on  the  fortunes 
of  the  American  economy  in  the  years  ahead. 

Although  the  early  dramatic  rate  of  growth  in  NIH  had 
declined  by  1962,  appropriations  of  some  Institutes  have 
continued  to  expand  selectively.     The  fiscal  '79  appropri- 
ation for  all  NIH  was  $3.2  billion.     From  the  signs  alluded 
to  above,  it  is  conceivable  that  this  appropriation  may  have 
set  the  high  water  mark  in  purchasing  power.     In  constant 
(1969)  dollars,   it  was  equivalent  to  $1.6  billion,  compared 
with  $1.1  billion  in  '69.     The  1980  appropriation  and  the 
President's   '81  budget  will  permit  less  support  of  research 
than  in  1979. 
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Certainly  America  has  been  bullish  about  health  science 
in  the  last  quarter-century.     Its  example  has  inspired  other 
affluent  nations  to  behave  similarly,  if  on  a  lesser  scale. 
The  resulting  expansion  of  knowledge  about  living  things, 
including  man,  has  been  truly  spectacular  by  nearly  every- 
one's reckoning.     The  associated  improvements  in  both  length 
and  quality  of  human  life  must  be  at  least  partially 
credited  to  these  intellectual  achievements.     Few  would  put 
bounds  on  the  potential  future  growth  of  knowledge  or  the 
conquest  of  diseases  through  continued  scientific  research. 
The  limiting  rate  will  be  set  by  the  operating  capacity  of 
the  total  system — i.e.,  the  numbers  of  scientists  and 
laboratories  actively  engaged. 

No  single  description  can  do  justice  to  the  complexities 
of  the  national  mechanism  that  runs  predominantly  on  NIH 
funds.     The  dimensions  and  shape  are  inexact  and  always 
changing.     People  are  the  indispensable  instruments  of 
production  in  research,  and  about  two-thirds  of  all  the 
resources  go  to  buy  their  ideas,  disciplined  effort,  and 
services.     The  turnover  of  participants  is  very  high.  The 
many  persons  and  institutions  involved  also  contribute  non- 
Federal  resources  to  the  enterprise. 

The  distribution  of  NIH  support  can  be  plotted  on 
numerous  axes.     In  one  projection  it  seems  to  be  spread  over 
a  vast  domain  divided  into  categorical- regions   (related  to 
organ  systems  and  other  diseases)   and  nonclinical  disciplines 
that  provide  tools  to  help  reduce  problems  of  biology  and 
behavior  to  molecular,  more  manageable  terms. 
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The  cycle  of  activities  can  also  be  projected  in  other 
dimensions,  as  running  serially  from  a  less  differentiated 
"science  base"  through  stages  by  which  discoveries  proceed 
to  practical  applications.     This  involves  transfer  of  the 
resulting  inventions  into  practice,  as  well  as  a  sorting 
through  the  doctor ' s  bag  to  learn  how  tools  can  be  improved 
and,  more  recently,  to  help  decide  which  should  be 
discarded. 

It  is  axiomatic  that  NIH  resources  also  support  the 
training  of  scientists «     Some  of  these  go  to  the  continuous 
reeducation  that  is  an  essential  part  of  being  a  scientist. 
Some  of  the  resources  must  go  to  train  new  scientists, 
essential  replacements  for  those  now  in  the  system. 

All  of  us  know  that  the  task  is  not  only  to  invite 
curiosity  and  to  stimulate  the  development  of  disciplined 
deduction.     It  is  necessary  to  give  assurance  to  the 
aspirants  that  research  is  a  durable  occupation,  worthy  of 
the  investment  of  a  career,  indeed  a  life. 

To  state  that  NIH  has  to  assure  the  vitality  of  the 
search  down  through  succeeding  generations  of  scientists  puts 
the  custodial  role  too  simply.     Each  field  of  science  also 
requires  an  enormous  institutional  memory  that  cannot  be 
maintained  by  singing  ballads  to  the  young.     The  mega-bits  of 
information  are  a  mountainous  accumulation.     They  must  be  kept 
in  orderly  heaps  for  the  endless  sifting  and  refinement  into 
knowledge.     Nowadays  the  treasure  is  hoarded  on  magnetic  tapes 
and  microfilms,  much  more  compressed  and  lasting  than  paper. 
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But  the  open  lines  from  the  past  into  the  future 
include  more  than  Medline  and  Index  Medicus.     Biomedicine  is 
also  curator  for  living  bits  of  ancestral  memory.     There  are 
special  strains  from  among  all  the  protists,  plant  or 
animal,  to  be  passed  along.     There  are  discrete  cells  from 
single  tissues,  replicating  long  after  the  donor  is  dead. 
Many  are  mutants — priceless,  irreplaceable  experiments  of 
nature.     The  world's  scientific  laboratories  hold  in  storage 
numberless  fluids,  molecules,  polymers,  viruses,  clones — and 
recombinants:     witnesses  to  the  infinite  forms  taken  by  life 
and  their  biological  products. 

Austerity  planning,  then,  means  paying  close  attention 
to  the  whole  political  economy  of  a  trust  maintained  in  per- 
petuity for  humanity.     All  the  elements — the  people,  places, 
and  things — contributing  to  a  complex  mission  of  compas- 
sionate curiosity  must  be  given  priority  ratings.  Someone 
must  choose  where  the  power  will  be  turned  off,  what  is  to 
be  the  survival  order  of  the  mechanisms  for  research,  which 
memory  is  to  be  retained. 


II 


At  NIH  we  have  been  anticipating  austerity- — preparing 
for  it,  in  fact,,  back  in  times  when  gloom  was  suppressed 
because  it  might  become  a  self-fulfilling  prophecy. 

The  mode  of  change  in  the  annual  Federal  outlays  that 
are  provided  for  biomedical  and  behavioral  research  in  the 
NIH  budget  has  an  oracular  pattern.     Not  the  general  form, 
which  has  pretty  consistently  tended  toward  a  stereotype: 
measured  frugality  of  the  Executive  calculated  to  balance 
the  generosity  of  the  Legislature.     The  average  Congres- 
sional increase  in  the  appropriation  over  the  Presidential 
request  has  been  10  percent  in  the  past  10  years.  Such 
oscillations,  however,  were  eventually  to  be  contained  in 
budget  ceilings  imposed  by  the  Congress  on  itself.  Horizons 
were  converging.     Over  the  years  1975-77,  NIH  superimposed  a 
new  matrix  for  analysis  upon  its  resource  allocations, 
intensified  the  integration  of  forward  planning,  and  quietly 
added  mock  drills  in  reduction. 

In  1978  the  Congress  received  a  no-increase  budget 
request  from  the  Administration  and,  in  defiance  of  its 
experimental,  nonbinding  budget  ceiling,  pointedly  over- 
corrected  for  inflation  in  the  fiscal  '79  appropriation. 
The  gap  between  the  Branches  was  widening.     The  Secretary  of 
HEW,  aware  that  a  crucial  corner  of  his  vast  budget 
contained  half  of  the  Nation's  support  for  biomedical 
science,  ordered  a  Department-wide,  long-range  plan  for 
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health  research.     Nine-tenths  of  the  Department's  $4  billion 
for  this  purpose  being  the  responsibility  of  NIH,  this 
agency  led  the  effort,  but  the  planning  involved  all  HEW 
health  agencies.     In  October  1978  hundreds  of  citizens  were 
invited  to  Bethesda  for  a  two-day  conference.  Although 
lampooned  as  "peculiarly  American,"  this  festival  yielded  a 
harvest  of  principles  to  guide  the  Government  in  using 
public  funds  for  the  health  sciences. 

The  principles  had  not  yet  been  distilled  and  dis- 
tributed when  the  Congress,  this  time  with  pain,  increased  by 
3  percent  the  NIH  budget  for  fiscal  '80.     The  Administration 
had  proposed  a  level  budget  in  the  face  of  9  percent  infla- 
tion. 

During  1979  several  intensive  negotiations,  involving 
pains  and  strains  of  their  own,  proceeded  apace.     The  NIH 
Institutes,  seeking  formulas  that  both  Executive  and  Legis- 
lative Branches  might  jointly  embrace  for  inducing  stability 
in  research  funding,  finally  agreed  upon  a  plan.     As  a  first 
priority  in  developing  the  fiscal  '81  budget,  NIH  would 
request  sufficient  funds  to  put  a  floor  under  the  power  to 
fund  research  project  grants,  and  would  gain  some  commitment 
to  this  objective  from  both  Executive  and  Legislative 
patrons  for  a  period  of  at  least  five  years. 

In  a  second  round  of  negotiations  at  the  Department, 
the  HEW  research  agencies  sought  new  ecumenical  union  around 
a  few  interagency  initiatives  designed  to  convert  the 
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research  funding  principles  into  practice.     The  Alcohol, 
Drug  Abuse,  and  Mental  Health  Administration  joined  NIH  in 
seeking  predictable  purchasing  power  for  research  project 
grants o 

The  "stabilization"  initiative  became  the  first  of 
several  to  survive  the  second  phase  of  planning.     It  had  two 
important  features  for  NIH.     One,   it  gave  a  strong  priority 
to  research  project  grants  in  reshaping  the  budget  to  fit 
any  particular  ceiling..  Two,  it  converted  this  priority  into 
an  easily  understood  and  remembered  target— a  minimum  number 
of  new  (or  competing  renewal)  grants  to  be  funded  each  year. 
The  annual  goal  selected  by  NIH  was  5,000. 

The  "5,000  grants"  survived  the  hot  summer  in 
Washington — even  the  interruption  of  the  budget  development 
by  a  change  of  Secretaries.     Lost  in  the  budget's  preli- 
minary tour  through  the  astringent  vapors  of  the  0MB,  the 
5,000  were  dramatically  restored  in  appeals  by  the  Depart- 
ment.    The  President's  budget  unveiled  in  January  1980  pro- 
posed a  4.4  percent  rise,  most  of  it  earmarked  to  permit  the 
funding  of  the  new  grants.     It  was  the  largest  increase  in  a 
President's  budget  over  the  previous  NIH  appropriation  in 
the  last  eight  years. 

In  the  60  days  between  the  presentation  of  that  budget 
and  the  emergence  of  its  replacement  shrunken  to  effect 
economies,  the  5,000  grants  disappeared  from  the  screen  on 
several  occasions.     The  Washington  newsletters  referred  to 
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expected  cuts-  of  some  $350  million  in  the  NIH  budget.  Cuts 
of  such  magnitude  would  spell  a  capacity  for  funding  about 
3,000  new  grants  in  fiscal  '81— half  the  number  awarded  in 
'79.     The  large  community  of  scientists  supported  by  NIH 
grants  coming  up  for  renewal  in  '31 — and  those  for  new 
projects  seeking  initiation — would  receive  a  chilling  recep- 
tion.    There  were  many  alarms  and  excursions  behind  the 
scenes . 
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III 

On  March  31  the  President  released  his  revised  budget 
for  fiscal  '81.     Of  the  $550  million  stripped  from  the 
Public  Health  Service  budget,  NIH  lost  $90  million.  The 
salvage  carried  a  stipulation:     "fund  the  5,000  grants." 

This  landmark  restoration,  one  yet  to  be  placed  in  per- 
spective by  further  Congressional  actions  this  year,  merits 
broader  explication.     As  now  laid  out  annually  for  the 
Appropriations  Committees,  the  NIH  budget  contains  a  half- 
dozen  lines  that  refer  to  grants.     Since  1969  the  largest 
share  has  appeared  under  the  label  "Research  Project  Grants." 
Thus,  the  "5,000  grants"  in  the  story  of  the  NIH  budget  for 
fiscal  '81  refers  to  the  investigator-initiated  research 
project  grants—ROls ,  or  traditional  grants,  and  POls,  or 
program  project  grants,  in  the  codes  now  employed  by  NIH. 

The  "Research  Centers"  and  other  lines  in  which  grants 
may  join  with  contracts  or  cooperative  agreements  represent 
mechanisms  of  support  for  extramural  research  which  became 
important  after  the  first  decade  of  NIH's  history. 

The  extramural  dimension  of  NIH  actually  began  with  the 
creation  of  the  National  Cancer  Institute  in  1937.  NCI 
quickly  made  some  of  its  funds  available  to  non-Federal 
scientists  in  the  form  of  "grants-in-aid."     But  what  I  will 
call  the  Classical  decade  of  NIH  began  in  1944,  when  the 

[Figure  1  about  here] 


statutory  genie  that  has  since  provided  the  basic  authori- 
ties for  NIH  research  and  training  was  created  with  the 
enactment  of  Section  301  (Title  III)  of  the  Public  Health 
Service  Act.     (Figure  1.)     The  Division  of  Research  Grants 
was  established  in  1946  to  process  applications  for  grants 
and  to  oversee  development  of  a  two-tiered  system  for  their 
review  by  scientific  peers.     (Figure  2.)     In  1948  the  Cancer 
Institute  was  joined  by  Heart  and  Dental.     Before  the  end  of 
that  same  year,  1,000  grants  were  in  force,  about  one-third 
of  them  for  cancer  research. 

[Figure  2  about  here.] 
By  1950  an  apparatus  for  scientific  inquiry  was  being 
vigorously  pulled  together.     The  scale  was  to  be  American;  a 
century  and  a  half  of  indifference  would  be  made  up  in  opti- 
mism and  generosity.     At  this  time,  an  important  change 
occurred  in  the  orientation  of  NIH  which  dominates  it  even 
today:     the  shift  in  organization  from  scientific  discipline 
to  the  categorical — that  is,  by  disease  or  organ  system. 

For  example,  the  Experimental  Biology  and  Medicine 
Institute  became  the  National  Institute  of  Arthritis  and 
Metabolic  Diseases,  a  title  which  has  subsequently  undergone 
further  adumbration  as  aficionados  of  other  diseases  have 
found  it  a  focus  for  their  attentions.     Besides  the  Cancer 
Institute,  the  National  Institute  of  Arthritis,  Metabolism 
and  Digestive  Diseases  and  the  National  Heart,  Lung,  and 
Blood  Institute   (Heart  having  annexed  the  Lung  in  1969  and 
the  Blood  in  1976)   have  been  two  of  the  greatest  supporters 


of  research  project  grants.     Ranking  with  these  is  the 
Institute  for"  General  Medical  Sciences.     This  is  a  descen- 
dant of  the  Division  of  Medical  Sciences,  created  in  1958  to 
offset  a  categorical  emphasis  that  was  beginning  to  threaten 
continuation  of  the  basic  science  disciplines  vital  to 
mastery  of  our  ignorance  of  most  diseases  and  the  bases  of 
health. 

In  the  Classical  period  of  NIH  history,  the  traditional 
project  grant  (later  coded  ROl)  was  the  quintessential  mode 
of  doing  business..    The  grants  were  small.     The  average  cost 
of  each  of  the  1,500  NIH  grants  in  force  in  1950  was  $8,900, 
and  the  maximum  overhead  collected  by  the  institution  was  8 
percent  of  the  total  costs.     The  best  ideas  were  given 
financial  support,  and  the  scientist  was  left  alone  after 
passing  the  review  on  the  merits  of  the  proposal.     It  was  a 
laissez-faire  period,  and  accounting  was  mainly  by  gentlemen' 
agreement.     But  it  was  a  Puritan  or  Fundamentalist  period, 
too,  in  the  sense  that  "program  relevance"  was  muted  if  the 
science  was  judged  to  be  excellent.     Big  projects,  the  hot 
pursuit  of  the  quick  cure  got  a  cold  reception  from  the 
"peers"  who,  then  as  now,  sit  in  judgment. 

In  1979  the  average  ROl  was  budgeted  at  $79,000. 
Compared  to  the  average  ROl  of  $8,900  in  1950,  the  cost  of 
ROls  has  risen  faster  than  inflation.     Research  has  grown 
more  costly  to  do. 
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The  "unit  of  research"  that  is  embodied  by  the  1980 
model  ROl  now  coming  off  the  Council  approval  lines  employs 
about  three  people,  provides  around  $42,000  in  salaries  and 
other  direct  personnel  costs,  and  permits  $14,000  to  go  for 
purchase  of  equipment,  supplies,  and  services.     It  also  will 
bring  to  its  home  institution  an  average  of  $24,000  in 
indirect  costs.     The  average  grant  is  given  for  a  little 
over  three  years.     This  means  the  principal  investigator 
must  finish  his  application  for  renewal  near  the  end  of  the 
second  year.     Today's  PI  has  a  half-life  of  about  five  years 
in  the  system.     In  Classical  times,  they  lasted  three  times 
longer . 

The  second  decade  of  NIH — a  Renaissance  period 
[Figure  3  about  here.] 
(1955-1965) — was  a  time  of  rapid  growth  in  NIH  and  of  new 
institutional  forms.     (Figure  3.)     The  NIH  appropriation 
more  than  doubled  between  1956  and  1957.     A  concern  for 
institutions  became  manifest  in  the  creation  of  general 
research  support  grants   (1960) .     Likewise,  an  awareness  of  the 
need  for  new  laboratories  was  expressed  in  matching  funds 
for  construction,  reaching  a  peak  of  $64  million  in  1965. 
Contracts  had  been  used  sparingly  before,  but  during  this 
period  targeted  support  grew  rapidly.     Contract  R&D  rose 
from  $4  million  in  1957  to  $46  million  in  1965. 

The  research  program  project  grant  (POl)  was  announced 
with  some  fanfare  in  1962.     The  first  such  grant,  however, 
was  doubtless  awarded  long  before  that,   in  recognition  of 
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differences  in  the  way  individual  scientists  prefer  to  work. 
Some  wish  to  be  alone,  some  flourish  in  troupes.  Nobel 
-Laureates  are  found  at  both  ends  of  the  scale. 

The  program  project  grant  supports  a  number  of  profes- 
sional scientists  and  their  work  on  a  central  theme  or 
problem.     As  in  the  ROl,  one  investigator  is  the  principal . 
The  POl — the  model  for  the  first  "centers"  and  for  the 
latter-day  "master  grants"  being  tried  by  NSF — has  always 
been  viewed  with  ambivalence.     There  are  gifted  team  leaders 
whose  work  is  best  supported  in  this  way.     Moreover r  the 
support  of  a  large  laboratory  (or  small  department)  can 
greatly  reduce  the  accounting  problems  attendant  upon  frag- 
mentation of  support  into  numerous  small  grants  with  narrow 
categorical  objectives. 

The  negative  aspects  of  the  POl  are  the  possibility  of 
overextending  too  far  the  shadow  of  an  excessively  entre- 
preneurial "PI,"  or  a  masking  of  mediocre  pieces  supported 
within  the  whole.     The  vulnerability  to  sudden  extinction  of 
the  many  whose  support  derives  from  a  single  grant  also 
makes  the  POl  a  riskier  bet  in  today's  highly  competitive 
bidding  for  support  of  research  ideas. 

The  budgeted  cost  of  the  average  POl  was  $583,000  in 
fiscal  '79.     One  POl  thus  bumps  more  than  six  ROls  below  the 
payline.     Thus  the  balance  between  ROls  and  POls  must  be 
watched  carefully  in  maintaining  the  sizable  enterprise 
represented  by  project  grants.     In  fiscal  '70,  about  10,000 
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research  proj-ect  grants   (ROls  and  POls)  were  in  force  and 
being  replenished  at  a  yearly  rate  of  about  2,600.     Ten  years 
later,  in  the  vintage  year  '79,  almost  6,000  competing 
grants  were  awarded  and  the  total  being  supported  at  year's 
end  was  14,600*.     About  14,200  of  these  were  ROls.  Three 
percent  of  the  number  were  the  king-size  POls,     The  percen- 
tage of  grants  that  were  ROls   (94  percent)  was  steadfast 
through  the  1970s.     The  proportion  of  research  project  grant 
funds  going  to  ROls  in  1979   (80  percent)  was  slightly  higher 
than  in  1970.     The  two  kinds  of  grants,  ROls  and  POls,  and 
have  thus  been  increasing  in  cost  at  about  the  same  rate 
over  the  last  10  years. 

Concern  for  the  stability  of  the  capacity  to  support 
sufficient  ROl  and  POl  grants  grew  during  the  sixties.  It 
was  not  so  much  engendered  by  the  declining  rate  of  growth 
in  NIH  after  1961,  for  modest  growth  was  still  steady  until 
about  1969.     Rather,  it  was  the  erratic,  asymmetrical  growth, 
and  sometimes  the  bizarre  course  of  both  organization  and 
budget,  that  characterized  the  decade  from  1965  to  '75. 
There  is  ample  justification  for  labeling  this  epoch  a 
Baroque  period  in  NIH  history.     (Figure  4.) 

[Figure  4  about  here.] 

Here  are  some  of  the  features  of  the  times.  The 
National  Institute  of  Mental  Health  marched  away  to  become  a 
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separate  research  cum  service  organization  in  1967**. 
Special  interests  (members  of  the  protean  movement  called 
the  Disease-of-the-Month  Club)  gained  satisfaction  in  the 
creation  of  new  Institutes   (Eye  and  Aging)  or  mandated  pro- 
grams  (sickle  cell  disease,  Cooley's  anemia,  sudden  infant 
deaths,  diabetes,  communicative  disorders,  etc.).  Some  of 
these  initiatives  sought  to  earmark  a  greater  share  of  the 
funds  available  for  ROl  and  POl  grants;  often  they  helped 
increase  those  funds  in  a  general  way.     Many  of  the  disease 
initiatives  included  the  urge  to  create  clusters  of  cate- 
gorical (disease=-dedicated)   research  canters*     Between  1970 
and  1975,  research  center  grant  support  grew  from  $98  to 
$244  million. 

The  Granddaddy  of  all  disease  initiatives  was  the 
National  Cancer  Act  of  1971.     It  was  accompanied  by  a  four- 
fold rise  in  the  budget  of  the  National  Cancer  Institute 
between  1970-1975.     The  largest  proportion  of  these  funds 
were  not  allocated  to  research  project  grants.     The  amounts 
going  to  "collaborative  research"   (largely  contract- 
supported)   raised  anew  the  old  questions  of  program  balance 
and  whether  enough  untargeted  research  was  being  maintained. 

By  1975  the  Baroque  began  to  cool.     Massive  experiments 
to  convert  NIH  into  a  supervisor  of  Regional  Medical 
Programs  or  of  health  manpower  education  (a  $530  million 


**    The  programs  that  have  been  transferred  out  of  NIH  are  not 
represented  in  the  figures. 
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expenditure  in  1973)  had  come  and  gone.     The  schism  of  NIH 
threatened  by  the  Cancer  Program  had  been  avoided,  but  the 
use  of  massive  contracts  was  exciting  the  oversight  of 
Congressional  committees.     A  taste  for  an  abundance  of 
project  grants  was  returning.     Training  and  general  research 
support  had  become  bones  of  contention  between  the  Adminis- 
tration and  the  Congress,  and  support  for  both  was  declining. 

[Figure  5  about  here.] 
The  Contemporary  period,  from  about  1975  to  the  present, 
has  been  marked  by  certain  strong  initiatives  of  its  own. 
(Figure  5.)     Some  have  been  related  to  readjustment  of  the 
boundaries  of  NIH.     A  confusion  of  responsibilities  became 
acute  in  the  mid-70s,  having  diverse  origins  in  concern  over 
technology  and  cost  containment  and  in  diffuse  irritation 
with  science,  as  with  all  elite  institutions.     New  approaches 
were  taken  in  the  evaluation  of  biomedical  technology  and 
the  assuagement  of  anxieties  arising  from  some  scientific 
inventions.     At  the  same  time  it  became  necessary  to  take 
steps  to  prevent  regulatory,  service,  or  excessive  advocacy 
missions  from  damaging  the  objective  setting  and  sharpness 
of  the  scientific  instrument  which  NIH  preeminently 
maintains  in  the  interest  of  public  health. 

The  Contemporary  period  has  also  seen  the  first  real 
confrontations  of  NIH  with  serious  budget  constraints.  The 
shrinking  of  budgets  due  to  inflation,  the  increasingly 
tenuous  support  for  training  and  the  research  environment, 
the  funding  of  expensive  clinical  trials,  and  the  exploi- 
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tation  of  enormously  expanding  opportunities  in  many  fields 
simultaneously  have  all  seemed  to  converge  at  the  midpoint 
in  this  fourth  decade  of  NIH. 

Significant  new  trends  in  funding  of  activities  have 
been  established  in  the  last  five  years.     The  share  of  NIH 
research  dollars  going  to  project  grants  has  risen,  that 
going  to  contract  programs  is  declining.     Growth  of  centers 
has  stopped.     A  trend  toward  the  more  traditional  mechanisms 
of  the  Classical  period  is  in  place.     Yet  scientific  needs 
and  opportunities  will  never  be  as  simple  as  they  were  in 
that  now  remote  time.     Compromises  are  inevitable.  Without 
question,  our  ability  to  hold  the  course  depends  upon  the 
skills  we  employ  in  meeting  the  challenge  of  the  "5,000 
grants"  without  sacrificing  other  necessary  ways  of 
conducting  health  research. 

The  Funding  for  Grants 

A  grant  is  a  firm  commitment  of  support  for  a  period  of 
several  years.     Each  year  these  commitments  are  met  first; 
applicants  for  renewal  of  their  grants  join  those  submitting 
new  proposals  in  competing  for  the  residual  of  the  total  funds 
allotted  for  project  grants.     The  number  of  grants  awarded 
each  year  thus  depends  heavily  upon  the  annual  appropriation, 
is  not  predictable  in  advance,  and  is  subject  to  considerable 
variation.     The  total  of  grants  in  the  portfolio  of  a  given 
Institute  also  reflects  several  cumulative  years  of  funding. 


Throughout  the  seventies,  the  number  of  "new  and 
competing"  awards  made  each  year  took  a  jagged  course.  The 
bottom  (2,590)  was  touched  in  1973  as  President  Nixon  re- 
fused to  spend  all  of  that  year's  appropriation.  The 
Congress  rejected  this  attempted  rescission,  and  the  number 
awarded  pitched  upward  the  next  two  years   (4,500  and  4,600), 
fell  badly  again  in  1976   (3,460),  and  then  rose  dramatically 
in  1978   (5,200)   and  1979  (5,900). 

Annual  variations  in  appropriations  for  competing 
grants  are  affected  not  only  by  general  changes  in 
enthusiasm  toward  support  of  science,  but  also  by  uneven 
popularity  of  the  attack  on  certain  diseases.     The  capa- 
bilities of  the  several  Institutes  for  funding  grants  rise 
and  fall  asynchronously  year  by  year.     Over  the  last  decade, 
scientists  in  the  disciplines  supported  by  some  Institutes 
suffered  greater  perturbation  in  the  marketability  of  their 
projects  than  did  those  supported  by  other  Institutes.  The 
scientists  supported  by  Allergy  and  Infectious  Diseases,  for 
example,  tasted  three  nonsequential  years  when  less  than  30 
percent  of  their  "approved"  proposals  could  be  supported. 
This  capacity  was  well  below  the  yearly  mean  (34  to  56 
percent)  of  the  Institutes  combined  during  the  '70s. 

As  earlier  described,  the  decision  to  seek  a  general 
commitment  on  the  part  of  both  the  Administration  and  the 
Congress  to  strive  for  a  floor  of  about  5,000  competing 
grants  to  be  funded  annually  (about  16,000  total  grants  per 
year)  was  a  bid  for  long-terra  stability  of  the  single  most 
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important  mechanism  for  supporting  extramural  research. 
Because  busy  laymen  must  make  the  key  decisions  on  such  a 
bid,  the  objective  was  cast  in  a  form  understandable  and 
easily  remembered. 

During  the  expansionist  years  of  the  '6Qs,  the  revered 
"Dow-Jones  Index"  of  NIH  was  the  "Percentage  Funded," 
meaning  the  share  of  approved  research  projects  that  could 
be  paid.     The  ability  to  pay  all  good  ideas  of  the  Renaissance 
period  had  declined  to  a  lesser  but  still  encouraging  50 
percent  by  1975,     But  a  yearly  rise  in  good  grant  applica- 
tions, occurring  at  a  rate  exceeding  appropriations, 
portended  a  dismal  annual  decrement  in  this  index.  Last 
year's  appropriation  was  based  on  a  quality  score:  "Payline," 
or  the  lowest  Study  Section  priority  score  of  the  grants 
that  an  Institute  expects  to  be  able  to  support.  Because 
Study  Section  scores  do  provide  the  single  most  reliable 
indicator  of  the  quality  of  research  proposals,  their  use  as 
a  guide  to  funding  capacity  is  commendable.     It  is  almost 
unbeatable  when  combined  with  the  other  major  virtue  of  the 
project  grant — the  fact  that  it  represents  experiments  con- 
sidered meaningful  by  the  scientist,  as  opposed  to  those 
appealing  to  laymen,  or  government  employees.  Scientists 
tend  to  pick  soluble  problems  to  work  on — and  want  them  to 
be  important  problems,  if  only  because  the  recognition  for 
successful  solutions  will  be  higher.     Generally,   the  problems 
most  popular  with  the  most  gifted  scientists  will  be  related 
to  fundamentals  that  extend  and  enrich  the  science  base. 
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Relatively  few  discoveries  are  chosen  to  be  carried  on  to 
practical  application. 

The  defects  of  either  the  expected  Payline  or  the 
Percent  Approved  index  for  appropriations  lie  in  the 
weaknesses  of  projection.     For  a  decade  the  number  of 
proposals  to  NIH  has  been  rising  for  reasons  that  doubtless 
are  not  a  simple  function  of  the  number  of  career  biomedical 
scientists  in  the  system.     The  curve  is  not  steady,  nor  the 
same  for  all  Institutes.     It  is  asking  much  of  an  Institute 
to  project,  18  months  in  advance,  the  number  of  approved 
applications  it  will  receive,  their  average  cost,  and  the 
number  to  go  unfunded  into  the  next  year's  competition.  The 
optimistic  Institute  can  outbid  the  more  conservative  one, 
and  appropriations  distributed  to  even  out  the  purchasing 
power  may  yield  unpredicted  asymmetries  two  or  three  years 
later. 

The  research  project  grant  is  also  too  narrow  a  base 
for  determining  all  the  adjustments  to  be  made  by  appropri- 
ation committees  acting  on  a  proposed  budget.     The  scienti- 
fic terrain  covered  by  different  Institutes  is  not  the  same, 
nor  is  the  degree  to  which  they  rely  on  project  grants  for 
their  programs.     The  priority  scores  given  by  Study  Sections 
to  different  kinds  of  work  supported  by  different  Institutes 
will  also  differ — by  as  much  as  20  to  30  points.  These 
factors  also  operate  against  adjusting  the  funds  in  a  given 
Institute's  budget  to  "pay  through  200"  as  the  sole  deter- 
minant of  how  the  support  of  research  should  be  allocated. 
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I  would  be  the  first  to  admit  that  a  resort  to  the 
device  of  "supporting  5,000"  also  creates  major  problems  of 
its  own.     A  philosophical  one  lies  in  deciding  how  many 
grants  we  should  support,     k  practical  one  is  determining 
how  the  permissible  number  of  grants  are  to  be  distributed 
among  the  eleven  Institutes,     No  one  has  the  wisdom  to 
decide  this  justly,  nor  should  any  one  person  have  the  power 
to  set  this  distribution  alone.     It  should  be  a  collective 
decision,  taking  into  account  the  total  grants  supported  by 
an  Institute,  the  recent  Payline  and  Percentage  Funded,  and 
the  quality  of  the  future  projections c 

Important,  too,  are  differences  in  the  stages  of 
developments  of  the  various  fields,  for  the  more  advanced 
the  state  of  evolution,  the  greater  the  need  for 
developmental  research  that  may  be  funded  by  other 
mechanisms.     The  alignment  between  needs  and  opportunities 
is  never  perfect.     Usually  things  are  sent  farther  out  of 
line  by  rationing  purchasing  power  according  to  the 
harshness  of  constituent  demands.     One  hopes,  above  all, 
that  a  constrained  system  will  be  a  temporary  phenomenon,  and 
that  numbers  of  grants,  like  paylines  and  percentages 
funded,  will  not  endure  as  the  principal  tools  of  the 
philosopher-administrator. 

Maintaining  the  project  grant  program  in  full  vigor  and 
meeting  the  intended  goals  is  going  to  be  a  major  task  for 
NIH  in  the  next  two  years.     If  the  cost  of  individual  grants 
continues  to  rise,  the  budgets  of  those  awarded  will  have  to 
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be  cut  as  lean  as  possible.     Some  savings  may  be  required 
from  the  budgets  of  grants  in  the  continuation  stage.  Any 
rise  in  the  proportion  of  the  grant  funds  going  to  indirect 
costs  will  tend  to  reduce  the  number  of  scientists  that  can 
be  supported.     This  last  is  a  serious  matter,  for  institu- 
tional costs  are  hostage  both  to  the  same  inflationary 
pressures  as  the  scientist's  costs  and  to  a  narrowing  of 
access  to  other  kinds  of  support  to  maintain  their  opera- 
tions.    The  President's  budget  decision  of  March  31  is  a 
welcome  one  for  scientists  whose  research  is  best  supported 
by  the  traditional  mechanisms.     All  other  programs  must  be 
reduced,  however,  in  the  interest  of  sustaining  the  number 
of  project  grants. 

The  President's  revised  1981  Budget  restored  a  major 
amount  of  resources  that  could  have  been  removed  and  which 
had  to  be  borne  by  other  portions  of  the  budget.  Neverthe- 
less, to  maintain  the  project  grant  program,  almost  all 
other  mechanisms  of  support  for  research  and  training  have 
been  trimmed  and  will  inevitably  share  the  effects  of 
inflation:     both  categorical  and  general  support  centers, 
training,  intramural  research,  and  the  National  Library  of 
Medicine  resource,  research  and  development  contracts, 
clinical  trials  and  other  applications  of  research. 

Inflation  and  the  reductions  in  Federal  spending  to 
combat  it  will  raise  new  challenges  to  the  educational 
institutions.     For  example,  we  have  come  to  think  of 
"teaching  hospitals"  as  generically  different  from  the 
ordinary  kind.     Now  we  hear  talk  of  "research 
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universities."    Can  any  hospital  or  university  justify 
perpetuation  in  the  absence  of  teaching  and  research?  What 
kinds  of  students  emerge  from  a  place  lacking  scientific 
inquiry? 

Maintaining  the  critical  role  that  NIH  has  come  to 
occupy  in  America's  medical  centers  is  the  ultimate  chal- 
lenge in  guiding  selective  reduction  in  resources.     We  are 
many  years  now  into  the  post-Flexner ian  era.     Few  of  us  were 
alive  when  the  healing  arts  were  taught  in  places  that  had 
no  laboratories  beyond  the  abattoir,  no  libraries  but  a 
shelf  of  old  texts  and  proprietary  pamphlets,  and  no  bridges 
to  connect  the  questions  raised  by  the  sick  to  the  answers 
lying  in  research.     Over  these  bridges  the  health  sciences 
have  led  the  healing  arts  out  of  a  dark  empiricism. 

The  health  of  individuals  or  populations  is  dependent 
in  many  ways,  and  at  crucial  times,  upon  the  presence  of 
flourishing  scientific  endeavor.     Where  there  is  proper 
experimentation,  there  is  also  candor,  skepticism,  and  a 
drive  for  excellence.     Health  care  in  the  neighborhood  of 
research  benefits  from  availability  of  the  most  useful  and 
safe  specialized  procedures,  and  the  knowledge  base  for  wise 
decisions. 

From  the  outset  NIH  has  based  its  stewardship  of  so 
much  of  the  national  capacity  for  health  research  on  the 
principle  that  the  main  arbiter  of  distribution  is  scien- 
tific excellence,  as  determined  by  peer  review.     No  matter 
what  reductions  might  someday  be  necessary,  we  shall  want  to 


retain  that  principle.  Distributions  by  geographic  or  poli- 
tical formulas  are  an  arch-enemy  of  quality,  yet  we  must 
attend  to  some  imperatives  while  judging  excellence.  For 
one,  we  cannot  permit  any  major  area  to  be  impoverished  of 
that  expertise  in  health  care  that  only  the  presence  of 
active  research  can  assure. 

Special  efforts  must  also  be  made  to  maintain  scien- 
tific inquiry  where  the  healing  arts  are  taught.  The 
patient  whose  doctor  is  a  stranger  to  scientific  thought 
will  pay  dearly  for  the  imminent  obsolescence.     This  touches 
upon  the  imperative  to  keep  at  the  task  of  maintaining 
expertise  and  opportunity  for  expression  in  scientific  work 
among  members  of  the  different  races  and  cultures  in  our 
American  population.     Some  of  the  schools  where  high  concen- 
trations of  minorities  become  health  practitioners  often 
need  special  attention  in  the  struggle  for  excellence.  That 
struggle  will  increase  in  the  event  of  severe  fiscal 
retrenchment. 

In  its  inner  ethic,  science  is  forbidden  to  be  senti- 
mental. Where  its  practice,  however,  is  sustained  by  con- 
tributions from  the  people,  science  can  also  not  afford  to 
ignore  public  needs.  If  we  must  trim  the  lamp,  we  have  to 
see  that  both  the  light  and  the  warmth  are  still  distributed 
as  widely  as  possible.  It  is  also  obvious  that  biomedical 
research  has  been  spared  the  worst  in  the  measures  that  we 
must  all  support  in  the  interests  of  restoring  the  economy. 
The  search  for  reality  will  continue  with  vigor  and  success. 
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5th  ANNUAL  OBSERVANCE  OF  SECRETARIES  WEEK  AT  NIH 

NIH-w1de  Program 

Wednesday,  April  23,  1980 
Building  10,  Masur  Auditorium 

^  REMARKS 
DR.  FREDRICKSON:    Happy  Secretaries  Day  and  Week.    I  am  very  pleased  to  be 
with  you  today,  especially  to  pay  tribute  to  secretaries  and  to  all  those  in 
office  support  positions.    In  large  measure,  the  success  of  NIH  depends  upon 
the  skills  and  efficiency  of  office  support  staff.    All  of  us  are  greatly  in- 
debted to  you  for  your  dedication,  hard  work,  and  contributions  to  our  mission. 
Without  you,  NIH  could  not  function. 

Unfortunately,  there  seems  to  be  a  lot  of  misunderstanding  about  the  true 
intention  of  Secretaries  Week.    Many  think  of  it  as  the  one  time  a  year  that  a 
boss  takes  the  secretary  out  to  lunch!    The  real  intention  of  Secretaries  Week 
is  "professional"  recognition,  as  well  as  a  time  of  appreciation.    The  purpose 
of  Secretaries  Week  is  to  bring  recognition  to  secretaries  for  their  vital 
role  in  business,  industry,  education,  government,  and  the  professions.    It  also 
serves  to  remind  secretaries  of  their  responsibilities  to  their  profession. 
This  last  phrase,  "to  remind  secretaries  of  their  responsibilities  to  their 
profession,"  has  been  greatly  misunderstood.    It  does  not  mean  that  secretaries 
need  to  be  reminded  to  do  a  good  or  better  job,  but  instead  it  means  that  the 
secretarial  occupation  should  be  thought  of  as  a  profession.    The  Oxford  Uni- 
versal Dictionary  defines  "profession"  as: 

The  occupation  which  one  professes  to  be  skilled  in 
and  to  follow;  a  vocation  in  which  a  professed  knowl- 
edge of  some  department  of  learning  is  used  in  its 
application  to  the  affairs  of  others,,  or  in  the 
practice  of  an  art  founded  upon  it. 
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Just  as  physicians  have  responsibilities  to  their  profession,  so  do  secretaries. 
The  secretary  has  a  responsibility  to  see  that  standards  of  skill  and  conduct 
are  kept  high.    The  "art"  of  being  a  good  secretary  is  a  learned  skill  and 
demands  respect  for  the  knowledge  and  skills  required.    Indeed,  we  all  have 
responsibilities  to  ourselves,  to  our  spouses,  to  our  parents,  to  our  chil- 
dren, to  our  employer,  etc. 

Today,  as  part  of  the  5th  annual  observance  of  Secretaries  Week  at  NIH, 
we  have  what  should  be  a  very  interesting  and  stimulating  program  on  sexism. 
At  this  time  I  would  like  to  introduce  Mrs.  Sally  Linn  Nichols,  CPS  (Certified 
Professional  Secretary),  who  is  responsible  for  arranging  today's  program  .  .  . 


DEDICATORY  ADDRESS* 
by 

Donald  S.  Fredrickson,  M.D,** 


On  behalf  of  my  fellow  workers  at  the  National  Institutes  of 
Health,  and  particularly  the  National  Cancer  Institute,  I  offer 
my  hearty  congratulations  to  Howard  University  for  the 
accomplishment  symbolized  by  this  occasion.     I  also  bring  you 
warmest  greetings  from  one  of  your  many  distinguished  alumnae,  a 
former  dean  of  Howard  University  School  of  Law,  who  is  now  my 
boss,     I  speak,  of  course,  of  Secretary  Patricia  Roberts  Harris. 

Dr.  Woods,  for  whose  kind  introduction  I  am  grateful,  also 
has  close  ties  with  the  National  Institutes  of  Health.  She 
served  on  one  of  our  principal  advisory  committees  and  continues 
to  be  an  important  counselor  to  us. 

It  is  indeed  a  pleasure  for  me  to  join  with  President  Cheek, 
Vice  President  Alexis,  Dean  Miller,  Director  White,  Dean  Crawford 
and  all  of  their  colleagues  in  these  dedicatory  ceremonies. 


*  Delivered  on  the  occasion  of  the  dedication  of  the  Cancer 
Center,  Howard  University,  Washington,  D.C.  on  April  24,  1980, 


**  Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 
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I  want  to  mention  especially  a  person  to  whom  this  occasion 
must  have  special  meaning  — ■  your  alumnus  and  Chairman  of 
Surgery,  Dr.  LaSalle  Leffall,  the  immediate  past  President  of  the 
American  Cancer  Society. 

The  dedication  of  a  major  facility  to  the  search  for  truth 
and  in  the  service  of  humanity  is  an  occasion  for  much  pride  and 
joy.     As  I  was  riding  my  bicycle  to  work  this  morning  —  I  hope 
the  Secretary  and  the  President  are  listening  —  I  thought  of  the 
importance  of  this  occasion.     Riding  under  the  trees,  I  was  also 
reminded  of  John  Donne's  poem  about  the  ashes  of  the  great  oak  in 
the  chimney,  and  how  they  did  not  reflect  the  comfort  afforded 
birds  and  animals  by  that  tree,  or  the  shade  it  offered  to  many 
for  generations.     So  is  it  true  of  the  image  of  the  handsome 
building  behind  us.     It  is  only  symbolic  and  doesn't  give  the 
full  dimensions  of  its  importance.     The  occasion  is  akin  to  the 
day  the  librarian  at  Yale  noticed  with  chagrin  that  a  large 
number  of  the  local  gentry  had  stopped  on  the  street  to  admire 
the  new  library.    Charging  outside  to  the  steps  in  front  of  the 
building,  the  librarian  startled  the  onlookers  with  the  irritated 
shout,  "What  you  see  is  not  the  Sterling  Library.     The  Sterling 
Library  is  inside." 
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And  the  Center  we  dedicate  today  is  not  just  the  result  of 
the  professional  skill  of  the  architects  and  the  competence  of 
the  contractor.     It  is  the  ideas,  the  imagination,  the 
perseverance,  and  the  dedication  of  the  occupants  of  this  Center 
that  will  determine  its  true  value  to  Howard,  to  the  community, 
and  to  mankind. 

If  the  Director  of  your  Cancer  Center,  Dr.  Jack  White,  had 
not  been  at  Howard,  working  as  hard  and  ably  as  he  does  every 
day,  we  would  not  have  been  here  for  a  building  dedication.  Most 
of  you  know  what  he  has  contributed,  but  I  should  tell  you  that 
many  other  people  also  appreciate  his  invaluable  role  in  the 
creation  and  growth  of  this  Cancer  Center. 

Obviously,  Jack  White  alone  could  not  have  brought  this 
Center  and  this  building  into  being.     He  was  blessed  with  unusual 
cooperation  and  assistance  from  Howard  University's  Trustees  and 
President,  from  the  Medical  School  administration,  and  notably 
from  community  leaders,  all  of  whom  have  helped  to  more  than 
double  the  financial  resources  of  the  Cancer  Center  within  the 
last  two  years.     His  scientist  colleagues  at  the  Center  and  in 
the  Medical  School  and  Hospital  have  been  most  supportive.  I 
mention  particularly  Dr.  Carrie  Hunter  who  directs  the  clinical 
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programs,  C.  Godfrey  Jacobs,  Associate  Director  for  Community 
Outreach,  and  also  the  two  new  Associate  Directors,  Dr.  Roscoe 
Moore  for  Epidemiology  and  Biostatistics  and  Dr.  Kenneth  Olden 
for  Basic  Research. 

This  new  building  represents  the  culmination  of  an  eight- 
year  old  dream.     Your  Comprehensive  Cancer  Center  was  recognized 
by  the  National  Cancer  Institute  in  1974.     Along  the  way  the 
Cancer  Institute  provided  funding  of  almost  $6  million  for  the 
construction,  which  began  in  1977.     Until  the  new  building  was  {; 

i 

» 

ready  for  occupancy  late  last  ye^r,  the  center  had  been  housed  in  S 

I 

various  and  separated  sections  of  the  College  of  Medicine  and  ; 

« 

i 

Hospital.  Now  Howard  joins  other  university-based  cancer  centers  1 
having  an  identifiable  center  building. 

This  new  six-story  structure  with  35,000  usable  square  feet 
of  floor  space  presents  you  with  an  enviable  opportunity  for 
expansion  and  closer  coordination  of  cancer  research 
activities.     I've  been  told  that  it  contains  more  than  40 
laboratories  and  60  offices,  in  addition  to  the  radiotherapy, 
nuclear  engineering  and  bioengineer ing  units  with  their 
sophisticated  equipment  which  are  housed  in  the  basement.  The 
completion  of  Howard's  construction  program,  after  years  of 


careful  planning,  will  give  to  its  cancer  mission  a  greater 
opportunity  for  the  coordinated  activities  that  are  so  vital  to 
the  development  of  a  truly  multidisciplinary  major  center. 
Cancer  centers  have  become  a  unique  national  resource,  and  have 
inspired  the  development  of  comparable  centers  by  other  NIH 
institutes  for  other  serious  health  problems,  including  heart 
disease,  diabetes  and  arthritis. 

Last  June,   in  testimony  on  "cancer  in  blacks"  before  a 
Congressional  Committee,  I  remarked  on  the  perplexing  and 
terribly  important  public  health  issue  —  the  disparity  between 
black  and  white  populations  with  respect  to  cancer  incidence  and 
mortality.     The  rate  at  which  cancer  strikes  black  males  is 
higher  than  for  any  other  race/sex  group.     Black  females,  on  the 
other  hand,  are  shown  to  have  less  cancer  than  whites  of  either 
sex.     However,  cancer  death  rates  are  greater  for  blacks  than 
whites  regardless  of  sex,  with  excessive  rates  starting  in  1950 
for  females  and  1956  for  males. 

As  I  am  sure  many  of  you  know,  a  leader  in  epidemiology 
comparing  cancer  rates  in  black  and  white  populations  has  been 
the  National  Cancer  Institute.     NCI  has  also  published  two 
Atlases  of  cancer  maps  to  help  stimulate  further  research. 
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Currently  we  are  conducting  and  supporting  studies  among  the 
black  population.     NCI  is  presently  collaborating  with  medical 
schools  and  hospitals  to  study  cancer  of  the  esophagus  among 
blacks  in  the  District  of  Columbia  to  try  to  learn  why  the  rates 
of  this  form  of  cancer  are  higher  here  than  in  other  urban 
areas.     There  are  similar  studies  under  way  in  Los  Angeles  and  in 
New  Orleans. 

Howard  has  always  had  a  very  strong  commitment  to  decreasing 
the  high  incidence  of  cancer  in  Washington's  predominantly 
nonwhite  area,  and  the  research  possibilities  provided  by 
Howard's  access  to  this  population  are  unique.  Scientific 
interest  in  this  perplexing  public  issue  is  constantly  mounting, 
and  Howard  has  contributed  substantially  to  this  progress. 

In  1973  Howard  University  investigators  led  by  Dr.  Marvin 
Jackson  began  a  program  to  study  prostatic  carcinoma  among 
blacks.     The  inital  project  was  to  compare,  with  more  than  200 
age-matched  pairs  of  men,  the  incidence  of  prostate  cancer  in 
Washington,  D.C.,  with  that  in  Nigeria.     The  study  revealed  a 
higher  incidence  of  invasive  carcinoma  among  Washington  blacks. 
The  findings  point  to  unknown  causal  factors  more  prevalent  in 
the  western  world  than  in  the  African  continent.  Currently, 
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Dr.  Joseph  Kovi  is  studying  200  cancer  patients  and  200  age- 
matched  controls  to  explore  some  possible  etiologic  factors  in 
the  high-risk  American  black  population,  including  dietary  and 
lifestyle  habits. 

What  your  Cancer  Coordinating  Council  for  Metropolitan 
Washington  has  already  accomplished  with  support  from  NCI's 
cancer  control  division  represents  a  major  step  in  establishing  a 
baseline  for  future  research  in  cause  and  prevention.  This 
Council  is  part  of  the  outreach  program  of  the  comprehensive 
cancer  center  of  Howard  and  Georgetown  Universities.     It  has 
completed  a  study  comparing  nonwhite  cancer  mortality  among  ten 
major  U.S.  metropolitan  areas  for  the  period  1969-1971,  and  a 
similar  study  within  the  city  of  Washington,  1971-1976. 

Howard's  extensive  cancer  control  program  is  targeted 
primarily  at  the  nonwhite  population  and  especially  at  nonwhite 
men  because  of  their  high  cancer  mortality  rates  in  the  District 
of  Columbia. 

Howard's  contribution  to  understanding  and  control  of 
cancer,  through  its  emphasis  on  education  and  training,  is  highly 
significant.     Dr.  Cheek,   in  inviting  me  to  dedicate  this  new 
building  stated  in  his  letter:     "Its  conception  extends  back  to 


the  early  days  of  the  cancer  teaching  project  grants  made  by  the 
National  Cancer  Institute  to  Howard  University."     Ever  since 
these  grants  were  made  more  than  30  years  ago,  Howard  has  been 
productively  committed  to  cancer  education.     For  the  past  four 
years  it  has  made  good  use  of  NCI's  clinical  education  grants. 
Substantial  benefit  has  accrued  to  Howard's  cancer  education 
programs  from  the  activities  of  its  comprehensive  cancer  center. 
Medical  and  dental  students  are  getting  cancer  instruction  and 
basic  and  clinical  research  exposure  that  will  spin  off  into 
whatever  medical  communities  they  serve. 

Inflation,  and  reductions  in  Federal  spending  to  combat  it, 
recently  have  caused  us  to  assess  the  priorities  for  usage  of 
those  national  assets  for  health  science  of  which  NIH  is  the 
steward.     There  will  arise  from  inflation,  or  the  efforts  to 
fight  it  now  being  led  by  the  President,  a  need  for  some 
sacrifices.     There  will  arise  new  challenges  to  educational 
institutions.     For  example,  we  have  come  to  think  of  "teaching 
hospitals"  as  generally  different  from  the  ordinary  kind.     Now  we 
hear  much  talk  of  "research  universities."     Does  any  hospital  or 
univerity  deserve  the  name  in  the  absence  of  teaching  and 
research?    What  kind  of  students  emerge  from  a  place  where 
scientific  inquiry  is  absent? 
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Maintaining  the  critical  role  that  NIH  has  come  to  occupy  in 
America's  medical  centers  is  the  ultimate  challenge  in  guiding 
selective  reduction  in  resources.     We  are  many  years  now  into  the 
post-Flexner ian  era.     Few  of  us  were  alive  when  the  healing  arts 
were  taught  in  places  that  had  no  laboratories  beyond  the 
abattoir,  no  libraries  but  a  shelf  of  old  texts  and  proprietary 
pamphlets,  and  no  bridges  to  connect  the  questions  raised  by  the 
sick  to  the  answers  lying  in  research.     Over  these  bridges,  the 
health  sciences  have  led  the  healing  arts  out  of  a  dark 
empiricism. 

The  health  of  individuals  or  populations  is  dependent  in 
many  ways  and  at  crucial  times,  upon  the  presence  of  a 
flourishing  scientific  endeavor.     Where  there  is  sound 
experimentation,  there  is  also  candor,  skepticism  and  a  drive  for 
excellence.     Health  care  in  the  neighborhood  of  research  benefits 
from  availability  of  the  most  useful  and  safe  specialized 
procedures,  and  the  knowledge  base  for  wise  decisions. 

Special  efforts  must  also  be  made  to  maintain  scientific 
inquiry  where  the  healing  arts  are  taught.     The  patient  whose 
doctor  is  a  stranger  to  scientific  thought  will  pay  dearly  for 
the  inevitable  obsolescence.     This  touches  on  why  we  must  keep  at 
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the  task  of  maintaining  excellence  and  opportunity  for  expression 
in  scientific  work  among  members  of  the  different  races  and 
cultures  in  our  American  population.     Some  of  the  schools,  like 
Howard,  where  high  concentrations  of  miniorities  become  health 
practitioners  have  an  enormous  role  to  play  in  bringing  up 
minority  people  to  take  their  rightful  place  in  the  main  stream 
of  science. 

In  its  inner  ethic,  science  is  forbidden  to  be 
sentimental.    Where  its  practice,  however,  is  sustained  by 
contributions  from  the  people,  science  is  committed  to  serve 
public  needs.     If  we  must  trim  the  lamp,  we  have  to  see  that  both 
the  light  and  the  warmth  are  still  distributed  as  widely  as 
possible.     We  must  work  hard  together  to  see  that  the  light  burns 

ever  brighly  in  this  place. 

***** 

It  is  with  honor  and  pleasure  that  I  formally  present  your 
new  Cancer  Center  to  you.     I  am  confident  that  it  will  fully 
realize  the  promise  implicit  in  Howard's  tradition  of  splendid 
efforts  and  outstanding  results. 
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REWKS  BY  DIRECTOR.  NIH  FDR  DEDICATION  OF  BI1<©/AYS 
DURING  MONTGOIW  COUNTY  BIKE  DAY  AT  NIH  SUmY  27  APRIL  1980. 
NATIONAL  If^ITliTES  OF  HEALTH.  BETl^ESDA.  MARYLAND 


Today  marks  more  than  three  years  of  cooperation  betveen  NIH  and  the  Montgomery  County 
Department  of  Transportation  in  the  development  and  proi^tion  of  bicycle  comjTiNG. 

We're  delighted  at  NIH  today  to  see  these  combined  efforts,  assisted  by  couttty 

BICYCLISTS.  BROUGHT  TO  FRUITION. 

We're  also  delioted  that  our  NIH  neighbors  (the  Naval  Medical  Center,  the  Uniformed 
Services  University  or  Health  Sciences,  the  Scout  Regional  Headquarters.  Suburban 
Hospital  and  others  in  the  area)  will  be  able  to  benefit  from  the  county's  bicycle 
netvork. 

And  when  the  Medical  Cei^ter  Metro  Station  is  completed  we  anticipate  a  number  of 
non-nih  bicyclists  who  will  also  benefit  from  the  county's  bikeways  as  well  as 
those  bikeways  through  the  nih  campus. 

Since  these  bicycle  efforts  began  three  years  ago.  we  have  seen  the  need  for  energy 

CONSERVATION  BECOME  EVEN  MORE  CRITICAL.    ThE  COST  OF  GASOLINE  HAS  CONTINUED  TO  ESCALATE. 
AND  AT  NIH  AND  THE  NaVY.  PARKING  FEES  HAVE  BEEN  INITIATED.    We  HAVE  NOTICED  AN  INCREASE 
IN  THE  NUMBER  OF  OUR  EMPLOYEES  WHO  HAVE  TURNED  TO  THE  BICYCLE  "tO  BEAT"  THE  ADDITIONAL 
EXPENSE  OF  TRANSPORTATION. 

Mr.  Gilchrist  and  Mr.  Clark.  I  commend  your  Departtcnt  of  Transportation  for  the  work 

THAT  HAS  BEEN  DONE  IN  PLANNING.  DESIGNING  AND  CONSTRUCTING  THE  BIKEWAY  COMPLEX  THAT 
'WE  DEDICATE  TODAY.     I  ALSO  COMMEND  MEMBERS  OF  .MY  OWN  STAFF.  Mr.  RoSS  HoLLIDAY  AND 
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f^.  Tom  Cook  !=or  their  efforts  in  developing  the  on  cat^us  Bikeway  that  is  joined 
wiT>i  the  county's  during  this  dedication. 

! 

i  When  our  major  construction  is  completed  within  the  next  year,  we  will  complete  the 

NIH  ON  CAMPUS  BIKEWAY  COMPLEX. 

j 

! 

j  I  ALSO  PLEDGE  NIH'S  CONTINUED  SUPPORT  OF  THE  COUNTY  IN  PROVIDING  MORE,  BETTER  AND 
SAFER  BIKEWAYS.    BlTT  IhBi  I  CAN'T  THINK  OF  A  MORE  APPROPRIATE  ORGANIZATION  THAN  THE 

National  Institutes  of  Health  to  t7\ke  the  lead  in  supporting  a  form  of  transportation 
"mAT  provides  a  most  desirable  health  benefit. 


I 


Sorting  Out  the  Doctor's  Bag 


Donald  S.  Fredrickson 

From  the  U.  S.  Public  Health  Service,  National  Institutes  of  Health,  Bethesda,  Maryland 


It  is  a  pleasure  to  address  this  first  scientific  meeting  of  the  Society  for 
Clinical  Trials.  I  congratulate  Dr.  Roth  and  the  other  members  of  the  Board 
of  Directors  on  having  founded,  in  so  timely  a  fashion,  a  new  forum  for 
discussion  of  important  problems.  I  remember  our  surprise  at  the  popularity 
of  the  National  Conference  on  Clinical  Trials  Methodology  [1]  held  at  NIH 
in  1977,  and  that,  in  his  dosing  remarks  at  that  meeting.  Dr.  Roth  empha- 
sized the  need  for  just  such  a  society  as  this. 

The  general  relationship  of  clinical  trials  to  the  organization  of  the  doctor's 
bag  is  obvious,  and  my  title  was  chosen  to  allow  me  to  sample  a  full  range 
of  ideas.  First,  though — as  I  see  so  many  young  faces  in  the  audience — I 
wonder  if  everyone  knows  what  a  doctor's  bag  is?  In  ancient  times  when 
doctors  went  on  house  calls,  they  carried  black  satchels  containing  most  of 
what  was  useful:  diagnostic  instruments,  bandages,  and  nostrums.  In  many 
cases,  anything  that  could  be  done  anywhere  could  be  done  in  the  home 
with  the  contents  of  the  bag. 

Times  have  changed.  The  CAT  scanner,  the  Anger  camera,  or  the  cardiac 
catheterization  laboratory  cannot  be  crammed  into  a  bag.  Nor  is  there  room 
for  all  the  potent  drugs  now  useful  in  treatment.  The  bag  has  become  the 
medical  center,  replete  with  equipment  tended  by  a  corps  of  specialized 
technicians.  There  are  consultant  specialists  of  every  type,  shelves  of 
medicinal  preparations  that  dwindle  into  the  distant  depths  of  the  pharmacy, 
and  endless  ancillary  services.  The  modern  doctor — in  the  urban  setting  at 
least — no  longer  carries  his  bag.  He  moves  around  inside  it,  and  feels 
insecure  when  outside  its  walls.  It  is  no  wonder  that  house  calls  are 
becoming  a  rare  recollection  of  another  age. 

Another  consequence  of  the  burgeoning  content  of  the  doctor's  bag  is 
that  medical  costs  are  rising.  They  are  rising  fast  enough  to  have  become  a 
major  focus  of  attention  in  recent  years.  When  it  becomes  technically 
possible  to  do  more  for  the  patient,  we  feel  compelled  to  do  more,  regardless 
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of  expense.  Over  the  past  decade,  health  industry  costs  in  the  U.S.  have 
risen  at  a  higher  rate  than  inflation.  A  large  portion  of  this  must  be 
attributed  to  the  availability  of  services  that  could  not  have  been  offered  ten 
years  ago.  If  we  extrapolate  from  figures  collected  over  the  past  few  years, 
it  is  a  fair  estimate  that  this  year  will  see  our  nation  spending  over  200 
billion  dollars  on  health  [2].  Such  an  expenditure  will  account  for  just  about 
10%  of  the  Gross  National  Product. 

Most  of  us  have  begun  to  ask  serious  questions  about  the  necessity  of  all 
this  expenditure.  Many  of  us  have  been  asked  to  help  quantify  the  benefits. 
More  and  more  skeptics,  once  without,  and  more  recently  within  the 
community  of  scientific  medicine,  are  beginning  to  ask  searching  questions 
about  health  practices  and  the  utilization  of  medical  facilities.  Last  week's 
issue  of  the  New  England  Journal  of  Medicine  devoted  two  special  articles 
[3,4]  and  an  editorial  [5]  to  the  question  of  utilization  of  medical  intensive 
care  units.  There  was  evidence  that  it  might  be  possible  to  identify  patients 
who  do  not  require  the  elaborate,  sometimes  dehumanizing,  and  always 
expensive  service  that  intensive  care  is  set  up  to  provide. 

Over  the  past  five  years,  a  series  of  studies  by  Wennberg,  Gittelsohn, 
and  their  colleagues  [6]  have  utilized  epidemiologic  methods  to  examine 
patterns  of  health  care  utilization  among  neighboring  communities  in 
Vermont  and  Maine.  They  seem  to  show  that  the  principal  determinant  of 
the  number  of  operations  is  the  number  of  surgeons,  and  the  chief  factor 
governing  hospitalization  is  the  number  of  hospital  beds.  None  of  these 
variables  is  well  correlated  with  a  specific  health  need.  Nor  do  those 
populations  whose  utilization  rates  are  higher  have  demonstrably  better 
health.  There  is  a  dearth  of  supporting  information  about  "health  out- 
comes"— that  dry,  impersonal  statistic  popular  with  health  economists.  I  am 
reminded  that  my  one-time  colleague  at  the  National  Institutes  of  Health, 
Dr.  Howard  Hiatt,  has  established  a  center  within  the  Harvard  School  of 
Public  Health  whose  whole  purpose  is  explained  by  its  title.  Center  for  the 
Analysis  of  Health  Practices.  These  investigators  are  all  declaring  the  need 
for  objective,  scientific  analysis  of  the  effects  of  practices  on  outcome,  and 
rejecting  the  simplistic  argument  that  runs,  "If  it  can  be  done,  and  if  it 
might  do  some  good,  it  is  imperative  to  do  it." 

We  are  also  becoming  progressively  more  aware  of  the  subtle  adverse 
effects  of  some  medical  measures,  In  large  part  this  has  resulted  from 
controlled  clinical  trials  that  have  already  been  done.  There  are  many  who 
are  now  members  of  this  Society  and  of  this  audience  who  have  contributed 
to  such  understanding.  There  is  no  escaping  now  a  relentless  trend  toward 
objective  evaluation  of  the  benefits,  costs,  and  risks  of  the  procedures  and 
medicines  that  doctors  administer  or  prescribe. 

Why  do  we  now  have  such  a  body  of  "accepted  medical  practice"  that 
seems  to  lack  an  objective  scientific  basis?  To  some  extent,  the  reasons  are 
historical.  The  biostatistical  analytic  procedures  that  you  are  all  so  familiar 
with  are  of  relatively  recent  vintage.  Many  practices  that  are  still  in  common 
use  were  introduced  at  an  earlier  time.  In  the  past,  the  provision  of  health 
care  in  this  country  has  always  been  highly  decentralized.  Even  though  an 
individual  doctor  or  patient  has  often  sorely  wished  to  know  if  one  possible 
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course  of  treatment  was  better  than  another,  he  was  in  no  position  to  find 
out.  Individual  experience,  one  doctor's  recollection  of  the  outcome  of 
similar  patients  he  had  treated  before,  had  to  be  the  basis  for  making  many 
decisions.  The  sample  size  was  limited  to  the  collection  possible  in  one 
lifetime  and  usually  fell  far  short  of  statistical  requirements.  The  possibilities 
for  bias  affecting  medical  judgments  were — and  remain — limitless. 

There  is  no  need  to  tell  this  audience  how  complex,  time-consuming, 
and  expensive  a  scientifically  sound  clinical  trial  can  be.  The  sponsor  of 
such  an  effort  must  be  both  well  endowed  and  strongly  motivated.  These 
conditions  can  be  met  by  industry,  and  many  cliniccd  trials  have  had 
industrial  sponsors.  However,  the  interest  of  industry  is  aroused  only  when 
the  trial  concerns  one  of  its  products.  If  the  trial  shows  the  product  to  be 
beneficial,  subsequent  profits  from  the  marketplace  are  expected  to  cover 
the  costs  of  the  trial. 

I  believe  that  current  trends  in  the  organization  and  financing  of  health 
care  are  such  that  it  will  become  progressively  more  feasible  to  find 
nonindustrial  sponsorship  for  clinical  trials.  Doctors  are  now  engaging  in 
solo  practice  less  and  less  and  are  associating  more  and  more  into  group 
and  health  maintenance  organizations.  The  rise  of  third-party  payers,  both 
public  and  private,  concentrates  financial  responsibility,  and  with  it  financial 
capability.  The  Federal  government  is  assuming  increasing  responsibility 
for  payment  of  the  nation's  health  bills,  and  currently  either  provides 
directly,  or  pays  for  indirectly,  about  25%  of  the  total.  Most  of  this  is 
underwritten  by  the  Medicare  and  Medicaid  programs,  which  the  Congress 
has  authorized  under  the  Social  Security  law.  A  smaller  portion  is  in  direct 
provision  of  health  care  to  designated  Federal  beneficiaries  such  as  veterans, 
military  personnel  and  their  dependents,  merchant  sailors,  and  native 
Americans  who  remain  on  reservations. 

The  Congress  has  approached  the  evaluation  of  health  practices  cautious- 
ly, and  has  specified  in  the  Social  Security  law  that  it  does  not  intend  for  the 
Federal  government  to  regulate  medical  practice  [7].  However,  for  the  last 
ten  years  the  PHS  Act  has  contained  a  provision  for  the  use  of  up  to  1%  of 
program  funds,  as  designated  by  the  Secretary,  for  the  evaluation  of  the 
effectiveness  of  its  health  programs  [8]. 

There  is  no  such  general  authorization  for  evaluation  in  the  Social  Security 
Act,  but  a  recent  modification,  the  1973  amendments  that  established  the 
End  Stage  Renal  Disease  program,  does  contain  instructions  for  experiments 
designed  to  control  costs  [9].  The  End  Stage  Renal  Disease  program,  as  you 
probably  know,  is  unusual  in  that  all  patients  with  a  specific  diagnosis 
become  Federal  beneficiaries,  without  reference  to  any  other  qualifications. 
It  is  a  paradigm  of  what  might  develop  under  a  totally  nationalized  medical 
insurance  system,  and  it  has  proved  costly.  In  setting  up  the  program. 
Congress  requested  three  studies,  two  of  which  address  questions  of  medical 
technology,  and  one  of  which  deals  with  organizational  aspects  of  the 
delivery  of  care.  All  three  are  oriented  toward  increasing  efficiency  and 
controlling  costs. 

The  decade  of  the  1980s,  I  predict,  will  bring  increasing  interest  in,  and 
pressure  for,  the  performance  of  such  studies.  If  they  are  well-designed. 
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experiments  of  this  type  should  amortize  their  own  costs  with  savings  in 
health  costs  in  subsequent  years.  Thus  with  suitable  accounting,  such  trials 
should  show  a  "profit."  The  main  question  to  be  resolved  now  is  how  to 
establish  the  accounting  system  that  will  make  it  possible  to  provide  the 
initial  investment  needed  to  initiate  a  self-amortizing  trial.  I  do  not  believe 
that  the  ordinary  research  budget  of  the  National  Institutes  of  Health  can 
support  many  of  the  clinical  trials  that  should  be  done  in  the  future.  The 
NIH  can  best  concern  itself  with  clinical  trials  that  will  either  bring  novel 
medical  techniques  to  practical  application  for  the  first  time,  or  will  provide 
new  insights  into  the  mechanism  or  natural  history  of  disease.  1  see  no 
shortage  of  important  questions  that  fulfill  one  or  both  of  those  criteria. 

I  do  believe,  however,  that  NIH  should  be  prepared  to  play  a  catalytic 
role  in  assuring  the  scientific  quality  of  trials  that  have  a  primarily  economic 
motivation.  We  can  do  this  by  mobilizing  expertise  on  not  only  the  purely 
medical,  but  also  the  organizational  aspects  of  clinical  trial  methodology.  I 
expect  that  this  Society,  and  its  membership,  wiU  help  supply  invaluable 
resources  and  collaboration  to  this  function. 

Efficiency-oriented  trials,  if  1  may  use  that  term  to  designate  those  aimed 
at  cutting  costs  without  sacrificing  results,  will  contrast  in  interesting  ways 
with  the  outcome-improvement  trials  with  which  we  are  more  familiar. 
One  obvious  difference  will  be  that  in  their  design,  ethical  problems  will 
probably  outweigh  technical  ones.  We  may  have  to  withhold  an  accepted 
treatment  from  a  test  population  to  learn  whether,  in  fact,  it  is  needed.  The 
studies  published  in  the  New  England  Journal  of  Medicine  mentioned  previ- 
ously lead  us  to  ask  whether  we  should  now  randomly  divert  some  of  our 
low-risk  patients  with  myocardial  infarction  from  the  intensive  care  units  to 
the  regular  wards,  and  then  carry  out  long-range  observation  of  patients 
treated  in  the  two  different  v/ays.  Such  a  trial  seems  logical,  reasonably  safe, 
and  may  reveal  unsuspected  benefits.  Yet,  I  am  sure  you  can  anticipate  the 
recruiting  problems  that  will  be  encountered. 

In  a  comparison  of  treatments,  the  simpler,  cheaper,  or  more  conservative 
one  is  naturally  to  be  favored  if  it  does  not  yield  an  inferior  therapeutic 
effect.  In  efficiency-oriented  trials,  then,  the  design  must  seek  to  minimize 
what  you  like  to  call  a  "type  11"  error  [10],  the  running  of  a  trial  that  is  not 
sensitive  to  a  difference  that  actually  exists  between  the  treatment  outcomes. 
Although  one  could  generally  say  this  of  all  clinical  trials,  the  results  of  an 
effidency-oriented  trial  should  never  be  published  without  complete  anal- 
ysis of  the  power  of  the  statistical  tests  that  were  employed  in  the  interpre- 
tations. 

It  is  now  a  dozen  years  since  I  characterized  clinical  trials  as  ordeals  [11]. 
Essentially  all  the  criticisms  I  made  then  are  still  applicable.  In  spite  of  the 
difficulties  that  they  impose  on  us,  however,  the  need  for  clinical  trials  has 
only  continued  to  grow.  They  are  scientific  exercises  that  provide  society 
with  the  opportunity  for  both  a  unique  degree  of  participation  and  of 
benefit.  The  lessons  learned  from  both  successful  and  unsuccessful  trials  in 
the  past  must  be  brought  to  bear  on  the  design  and  execution  of  those  that 
lie  before  us.  I  foresee  a  vital  role  for  this  Society,  its  meetings,  and  its 
journal,  in  ever-improving  the  outcomes  of  the  quest  for  this  kind  of 
knowledge. 
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INTRODUCTORY  REiMARKS* 
by 

Donald  S.  Fredrickson,  M.D.** 

It  is  a  great  pleasure  to  welcome  home  our  old  friend 
Dr.  Baruch  Blumberg. 

Since  Dr.  Blumberg 's  important  research  accomplishments  have 
spanned  such  a  broad  field  of  medicine,  it  might  be  interesting 
briefly  to  review  this  unusual  man's  unusual  career. 

After  obtaining  his  degree  at  Union  College  in  New  York  in 
1945,  he  entered  the  Navy  and  eventually  became  Commanding 
Officer  of  a  ship  called  the  USS  LCS(L)36!     As  a  logical  conse- 
quence of  his  naval  career,  he  then  spent  a  year  at  Columbia 
University  studying  mathematics.     This  naturally  led  to  his 
entering  medical  school  at  the  same  institution  where  he  received 
the  M.D.  degree  in  1951.     He  followed  medical  school  with  a  house 
staff  appointment  at  Bellevue  Hospital  and  further  clinical  work 
at  Presbyterian  Hospital.     In  1955  Dr.  Blumberg  left  for  Balliol 
College,  Oxford,  where,  under  Professor  Sandy  Ogsten,  he  obtained 
a  degree  in  physical  chemical  in  1957. 

Dr.  Bunim,  then  Clinical  Director  of  NIAMDD,  having  followed 
Dr.  Blumberg 's  work  that  had  resulted  in  several  important  publi- 
cations in  rheumatology  and  a  thesis  on  joint  fluid  viscosity. 


*For  presentation  at  the  NIH  Lecture,  May  7,  1980,  Masur 
Auditorium,  National  Institutes  of  Health,  Bethesda,  Maryland. 

♦♦Director,  National  Institutes  of  Health. 


invited  Dr.  Blumberg  to  join  the  Arthritis  and  Rheumatism  Branch 
in  1957.     There  Dr.  Blumberg,  with  his  customary  nose  for  the 
different,  began  studies  on  the  antibodies  which  developed  in 
patients  who  had  been  repeatedly  transfused.     He  came  across  a 
variety  of  unusual  and  interesting  antibodies,  including  one  to  a 
lipoprotein  and  one  to  a  totally  unknown  protein.  Meanwhile, 
Dr.  Blumberg  had  also  developed  an  interest  in  polymorphisms  and 
was  busily  exploring  them  in  appropriate  populations  such  as 
Alaskan  Indians,  Australian  aborigines.  South  Sea  Islanders, 
etc.     In  this  way,  he  discovered  that  the  curious  unknown 
antigen^  responsible  for  eliciting  the  antibody  response,  was 
prominent  in  some  Australian  natives,  so  he  named  it  Australia 
Antigen.     About  this  time,  1964,  the  Institute  for  Cancer 
Research  in  Philadelphia  managed  to  lure  Dr.  Blumberg  away  from 
NIH  and  there  he  pursued  his  studies  with  the  result  we  all 
know.     Australia  antigen  was  indeed  one  of  the  hepatitis  B 
proteins  and_  its  use  as  a  marker  for  the  diagnosis  of  this 
disease  has  been  both  a  scientific  and  clinical  landmark. 
Tonight,  Dr.  Blumberg  will  present  the  most  recent  chapter  in 
this  interesting  saga  whose  beginning  we  were  privileged  to 
witness. 
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VISITING  NURSE  ASSOCIATION 
80TH  ANNIVERSARY  LUNCHEON 
in  Honor  of 
Mrs.  Harold  N.  Marsh* 

by 

Donald  S.  Fredrickson,  M.D.** 


This  morning  I  was  visited  by  two  ghosts.     Both  of  them  had 
made  an  impression  on  my  life;  one  quite  considerably  so. 

The  first  was  Adlai  Stevenson.     He  visits  me  often  in  the 
morning  v^hen  I  put  on  my  brown  shoes  —  the  ones  with  the  hole  in 
the  sole. 

Today  was  special,  however,  because  I  was  due  in  the  Russell 
Building  of  the  Senate  to  appear  before  Adlai  Stevenson,  the 
Ilird  —  a  slightly  smudged,  but  nevertheless  faithful,  copy  of 
the  Governor   (the  Ilnd) . 

He  was  to  be  the  center  and  I  an  actor  in  a  little  morality 
play  —  a  hearing  on  the  regulation  of  experiments  to  put  foreign 
genes  in  bacteria. 

Science  is  often,  now,  before  the  public,   trying  to  explain 
what  it  thinks  it's  about. 

(This  morning  I  was  making  my  70th  or  80th 
appearance  before  a  committee  —  I've  lost  count.)  I'm 


Held  at  the  Four  Seasons  Hotel  in  Washington,  D.C.  on  May  20, 
1980. 

Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 
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getting  to  be  philosophical  about  them        a  dangerous 
state.     We  also  have  to  be  careful  about  not  obviously 
playing  roles.     Today  I  was  yielding  to  temptation, 
slipping  into  judgments  of  what  this  scene  meant  in  the 
course  of  mankind, 

I  lean  to  Immanuel  Kant  in  classifying  moods  about  where 
civilization  is  going.     Disputation  of  the  Faculties,  1798;  "Is 
the  human  species  in  continuous  progress  toward  the  better?" 

A  regulatory  agency  —  "moral  terrorism." 

A  Scientist   (I  heard  myself  talking)   —  a  "endeamonist"  —  a 
philosopher  of  per f ectibility . 

The  Abder i tist  —  Senator  ~-  circular  —  neither  better 
nor  worse  —  Ixicon's  Wheel. 


The  scientist-optimists  —  can  the  mood  be  separated. 
Is  science  inherently  good? 

Then  my  mind  fractured  again  - —  South  Bos 

Adlai  III 
Mr s .  Ives 

My  mother  —  The  Second  Ghost  never  a  political  animal 

•  Nurse 

•  Framingham  Union 

Scrubbing  floors  as  probationer 
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Formidable  supervisors 

•  School  Nurse  —  Ford  -  Model  A 

•  Her  talk  of  Medicine  turned  me  to  lawl 

Her  fatal  illness  a  year  ago  gave  me  reason  and  opportunity 
to  think  and  to  feel  more  deeply  about 

-  technology 
-    CAT  Scan 

relief  of  edema 

the  8  years  of  added  full  life 

the  essential  link,  the  caring 
last  days      the  soothing 
sympathy 

love  of  near  strangers 

VNA 

You,  what  you  do,  your  transfer,  permits  me  to 
be  as  a  scientist. 
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INDUSTRUL  APPLICATIONS  OF  RECOMBINAiNT 
DNA  TECHNIQUES 


TUESDAY,  MAY  20,  1980 

U.S.  Senate, 

Gjmmittee  on  Commerce,  Science,  and  Transportation, 

Subcommittee  on  Science,  Technology,  and  Space, 

Washington,  B.C. 
The  subcommittee  met  at  9:30  a.m.  in  room  224  of  the  Russell 
Senate  Office  Building,  Hon.  Adlai  E.  Stevenson  (chairman  of  the 
subaammittee)  presiding. 
Senator  Sctvenson:  The  subcommittee  will  come  to  order. 

OPINING  STATEMENT  BY  SENATOR  STE^'ENSON 

Senator  Stevenson.  The  subcommittee  will  come  to  order. 

At  the  time  of  our  hearings  in  1977,  less  than  a  half  a  dozen 
companies  were  engaged  in  recombinant  DNA  research.  No  break- 
throughs leading  to  commercial  products  had  been  announced.  No 
firm  had  reached  the  point  of  taking  a  recombinant  DNA  process 
from  the  laboratory  bench  to  pilot  or  commercial  production. 

Human  insulin,  growth  hormone,  interferon,  and  other  products 
have  since  been  synthesized  by  genetically  engineered  bacteria. 
Genentech  and  Eli  Lilly  Co.  have  NTH  approval  to  scale  up  to  pilot 
production  of  insulin  and  other  hormones  for  testing. 

There  is  greater  confidence  among  scientists  that  conventional 
recombinant  DNA  worlc^  especially  with  E.  coii  K-12,  presents  no 
significant  risk  to  human  health-  Wholesale  revision  of  the  NIH 
guidelines  in  1978  has  been  followed  by  selective  downgrading  of 
containment  requirements;  yet,  the  National  Institutes  of  Health 
recently  extended  their  oversight  to  industry  by  approving  propos- 
als to  move  from  the  laboratory  to  production  and  by  recommend- 
ing standards  for  large-scale  activity.  At  the  instigation  of  the 
Occupationai  Safety  and  Health  Administration,  a  new  interagency 
committee  is  considering  the  need  for  regulation  to  protect  workers 
exposed  to  recombinant  DNA  materials.  So  the  issue  of  regulation 
is  not  dead.  But  public  attention  has  turned  to  the  promise  of 
recombinant  DNA  and  other  so^ailed  biotechnologies  for  public 
health,  agricultural  productivity,  industrial  growth,  and  even  for 
energy  production  and  pollution  control. 

For  several  years  this  committee  has  studied  the  state  of  Ameri- 
can technology  and  its  bearing  on  industrial  productivity  and  the 
competitiveness  of  the  United  States  in  a  highly  competitive  world 
market. 

We  are  encouraged  by  the  flow  of  capital  and  talent  to  this 
promising,  high-risk  enterprise;  but  we  know  from  experience  that 
its  success  is  anything  but  guaranteed.  America's  industrial  oppor- 
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application  of  recombinant  ONA  techniques  and  will  be  making  recommendations 
to  the  larger  Federal  interagency  committee  chaired  by  Dr.  Frednckson.  This  Indus- 
trial Practices  Subcommittee  allows  agencies  most  concerned  wuh  commercial  ap- 
plications the  opportunity  to  discuss  their  responsibilities  and  activities.  .As  NIOSH 
formulates  its  plans  for  a  review  of  commeroal  development,  we  will  be  seeking 
expertise  and  counsel  from  interagency  group. 

In  March  1977,  Dr.  John  F.  Finklea,  former  director  of  NIOSH.  made  the  follow- 
ing  recommendations  before  the  Subcommittee  on  Health  and  The  Environment  of 
the  House  Committee  on  Interstate  and  Foreign  Commerce: 

"1.  Establishment  of  a  central  registry  of  ail  workers  engaged  in  recombinant 
DNA  research,  including  the  operation  and  maintenance  of  laboratories  and  pilot 
plants. 

"2.  Provisions  for  a  program  of  appropriate  medical  examinations  for  such  work- 
ers prior  to  placement  and  periodically  thereafter. 

"3.  Assurance  that  all  workers  will  be  trained  to  perform  their  work  safely  and  be 
adequately  informed  about  the  nature  of  their  work  cmd  any  potential  health  nsks 
associated  with  recombinant  DNA  research. 

"4.  Adequate  labelling  and  posting  In  each  work  area  so  that  workers  entering 
these  areas  may  be  remainded  of  the  precautions  necessary  to  protect  their  health. 

"S.  Provision  to  retain  health  records  and  ail  records  detailing  the  coniigxiration 
and  operational  history  of  each  research  facility. 

"6.  Mandatory  reporting  of  illness,  injury,  deaths,  and  provisions  to  facilitate 
medical  follow-up  of  workers  engaged  or  formerly  engaged  in  recombinant  DNA 
research. 

"7.  Appropriate  environmental  and  workplace  monitoring  systsms  to  assure  that 
inadvertent  exposures  to  recombinant  DNA  organisms  axe  not  taking  place. 

We  are  reviewing  these  recommendations  in  light  of  the  continuing  work  of 
acientiats  and  the  NIH  Recombinant  DNA  Advisory  Committee.  Finally  we  will 
advise  OSHA  on  what  should  be  incorporated  in  a  program  to  protect  workers  as 
new  recombinant  DNA  techniques  and  approaches  move  from  the  research  labora- 
tory to  commercial  application. 

Senator  Steviinson.  Our  next  witness  is  Dr.  Donald  Fredrickson, 
Director  of  the  National  Institutes  of  Health. 

STATEMENT  OF  DR.  DONALD  S.  FREDRICKSON,  DIRECTOR,  NA- 
TIONAL INSTITUTES  OF  HEALTH,  .ACCOMPANIED  BY  DR.  BER- 
NARD  TALBOT.  SPECIAL  ASSISTANT;  AND  DR.  WILLIAM 
D.  GARTLAND,  DIRECTOR,  NIH  OFFICE  OF  RECOMBINANT  DNA 
ACTIVITIES 

Senator  Stevenson.  Please  proceed,  sir. 

Dr.  Fredrickson.  Mr.  Chairman  and  Senator  Schmitt,  it  is  a 
pleasure  to  be  back  to  see  you  again.  I  have  two  people  with  me  I 
would  like  to  introduce.  On  your  right  is  Dr.  Bernard  Talbot,  who 
is  my  Special  Assistant  for  matters  in  the  area  of  recombinant 
DNA;  and  Dr.  William  Gartiand,  on  your  left,  who  is  Director  of 
the  NIH  OfBce  of  Recombinant  DNA  Activities. 

I  have  a  relatively  brief  statement,  and  I  should  like  to  read  it  if 
I  may,  Mr.  Chairman. 

Senator  Stevenson.  Very  welL 

Dr.  Fredrickson.  In  this  statement,  I  will  briefly  cover  four 
topics  today:  revision  of  the  NIH  guidelines  for  research  involving 
recombinant  DNA  molecules;  risk  assessment;  the  involvement  of 
the  private  sector  with  the  guidelines;  and  the  Industrial  Practices 
Subcommittee  of  the  Federal  Interagency  Advisory  Committee  on 
Recombinant  DNA  Research. 

The  original  NIH  guidelines,  promulgated  in  1976,  established 
very  stringent  containment  levels  for  recombinant  DNA  experi- 
mentation. During  the  2y2-year  period  leading  to  their  major  revi- 
sion in  December  of  19T8,  a  series  of  scientific  and  public  meetings 
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demoostrated  the  esdstance  of  a  broad  concsBsus  that  the  guide- 
liaes  were  overly  restrictive. 

The  December  1978  revised  giiideiines  lowered  the  containment 
levels  for  many  experiments  and  established  new  procedures  badly 
needed  for  the  future  evolution  of  the  guidelines. 

The  membership  of  the  NIH  Recombinant  DNA  Advisory  Com- 
mittee, which  I  shall  call  the  "RAC"  throughout  my  presentation, 
was  broadened  to  include  additional  scientific  disciplines  and  lay 
representatives. 

Any  proposals  for  a  further  change  in  the  guidelines  is  now 
published  for  public  comment  at  least  30  days  prior  to  a  quarterly 
meeting  of  the  RAC,  considered  by  the  RAC  in  public  session,  and 
the  final  decision  published  in  the  Federal  Register. 

The  NnJ  Director  has  the  option  of  calling  for  a  second  period  of 
public  comment  after  the  RAC  has  forwarded  a  recommendation, 
affid  we  have  done  so  in  one  instance. 

Using  this  procedure,  modifications  in  the  NIH  guidelines  have 
beea  n^e  essentially  every  3  months  since  December  1978.  Some 
scientists  continue  to  believe  that  the  NIH  guidelines  are  overly 
restrictive,  and  other  persons  believe  they  are  unduly  lax. 

However,  I  think  it  is  fair  to  say  that  the  overwhelming  concen- 
sus of  opinion,  ais  is  evident  in  the  votes  of  the  RAC  and  public 
comments  received,  indicates  broad  support  for  the  revisions  which 
have  been  made  to  date. 

The  complete  record  of  the  changes  in  the  guidelines  is  contained 
in  a  series  that  NIH  has  maintained  from  the  beginning,  "Recom- 
binant DNA  Research,"  and  volume  5  has  just  arrived  from  the 
printer's  last  week,  and  I  am  pleased  to  transmit  a  copy  to  you 
now.  This  is  the  complete  pubUc  record  of  decisions  made  by  ?^IH 
in  the  development  of  the  guidelines. 

I  think  that  the  guideline  revision  has  proceeded  in  an  open  and 
sjrstematic  way,  and  we  have  tried  to  serve  the  broad  interests  of 
the  public — to  afford  due  process  in  this  manner. 

Now  briefly  about  "risk  assessment."  On  September  13,  1979, 
NIB.  published  in  the  Federal  Register  its  "Plan  for  a  Program  To 
Assess  the  Risks  of  Recombinant  DNA  Research."  We  have  spon- 
sored a  series  of  experiments  and  meetings  to  assess  risk,  including 
the  Falmouth  conference  of  June  1977;  the  meeting  in  Ascot  in 
England  on  viruses  in  January  1978;  and  most  recently  a  workshop 
was  held  in  Pasadena  in  April  of  1980,  just  mentioned  by  the 
previous  witnesses 

Even  though  E.  coli  K-12  is  apparently  unable  to  colonize  the 
normal  human  intestinal  tract,  the  following  question  was  posed  in 
Pasadena: 

Were  E.  coli  K-12  producing  a  hormone  or  other  polypeptide 
from  a  eukaryotic  organism  to  colonize  the  intestinal  tract,  what 
would  be  the  potential  risk  either  by  a  direct  adverse  effect  of  the 
hormone  or  by  the  elicitation  of  autoimmunity? 

The  conclusion  of  most  of  those  present  was  that  the  risks  of 
either  of  these  dangers  was  miniTnal  Suggestions  for  additional 
experiments  were  made. 

The  original  NIH  guidelines  of  1976  said  nothing  about  the  pri- 
vate sector.  They  dealt  only  with  those  receiving  Federal  funds  for 
recombinant  DNA  research.  In  the  absence  of  action  by  other 
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Federal  agencies  to  apply  the  guidelines  to  the  private  sector,  NIH 
has  recently  provided  a  means  for  industry  compliance. 

Part  VI  of  the  NIH  guideli-*es,  called,  voluntary  compliance,  was 
formally  promulgated  on  January  29.  1980,  following  its  endorse- 
ment by  the;  Federal  Interagency  Advisory  Committee  on  Recom- 
binant DNA* Research  and  by  the  RAC.  Part  VI  encourages  volun- 
tary compliaince  by  the  private  sector  and  specifies  how  NTH  will 
protect  proprietary  information  voluntarily  submitted. 

The  private  sector  may  voluntarily  submit  the  membership  of 
their  Institiitional  Biosafety  Committees  to  NTH,  and  we  will  at- 
tempt to  verify  that  they  meet  the  reqxiirements  of  the  NIH  guide- 
lines. 

The  guidelines  state  that  all  recombinant  DNA  experiments  over 
10  liters  in  volume  require  prior  approval  by  the  Director  of  NIH. 
To  date,  7  proposals  to  exceed  10  liters  have  been  recommended  for 
approval  by  the  RAC  and  have  been  approved  by  NIH,  followed  by 
a  notice  of  such  in  the  Federal  Register. 

These  seven  proposals — all  voluntary  submissions  from  two  com- 
panies, Eli  Lilly  &  Co.,  and  Genentech,  Inc.—inciude  attempts  at 
large-scale  production  of  human  insulin  and  growth  hormone. 

On  the  recommendation  of  the  RAC,  NTH  quite  recently  pub- 
lished in  the  Federal  Register  on  April  11,  1980,  a  section  entitled, 
"Physical  Containment  Recommendations  for  Large-Scale  Uses  of 
Organisms  Containing  Recombinant  DNA  Molecules,"  a  section 
intended  to  provide  a  model  against  which  submissions  by  those 
intending  large-scale  experiments  might  be  measured. 

At  the  most  recent — <»nd  that  was  the  eleventh — meeting  on 
February  27^,  1980,  of  the  Federal  Interagency  Advisory  Committee 
on  Recombmant  DNA  Research  (a  committee,  Mr.  Chairman, 
which  includes  members  from  all  agencies  within  the  Federal  Gov- 
ernment who  have  an  interest  in  this  type  of  experimentation, 
whether  they  be  research  or  regulatory  agencies). 

An  Industrial  Practices  Subcommittee  was  established.  The 
charge  to  this  subcommittee  was  to  consider  issues  of  occupational 
health  and  other  Federal  responsibilities  attendent  upon  industrial 
appiicationsL  of  recombinant  DNA  technology,  and  to  recommend 
what  steps,'  if  any,  should  be  taken  beyond  the  NTH  guidelines. 

This  Indiistrial  Practices  Subcommittee  is  chaired  by  Dr.  Gilbert 
Omenn,  wh6  then  was  with  OSTP  and  is  now  Associate  Director  of 
the  Office  of  Management  and  Budget,  It  met  once  in  April  and 
will  again  tneet  in  June  with  invited  representatives  of  labor  and 
industry.  We  expect  their  report  to  the  full  committee  this  autumn. 

This  coniiudes  my  formal  testimony,  .^Ir.  Chairman.  We  have 
much  baci^round  material  which  we  can  supply  for  the  record  if 
you  wish.  We  will  be  pleased  to  try  and  answer  any  questions  you 
may  have. 

Senator  Stevenson.  Thank  you,  sir. 

The  last  time  we  held  hearings  on  this  subject,  2  ¥2  years  ago — 
you  said  that  it  would  be  wrong  for  NIH  to  both  promote  and 
regulate  this  research.  I  think  you  acknowledged  that  you  did  not 
have  the  experience  or  the  legal  authority  to  regulate,  but  that  is 
precisely  what  you  are  doing  now,  are  you  not? 

Dr.  FaEDSicxsoN.  I  think  we  are  not  regulating,  Mr.  Chairman — 
at  least  we  attempt  to  try  to  maintain  that  fine  line.  We  are  not  a 
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REMARKS  ON  THE  OCCASION  OF 
THE  FIFTH  ANNIVERSARY  OF 
THE  NATIONAL  INSTITUTE  ON  AGING*  , 

by 

Donald  S.  Fredrickson,  M.D.** 

Dr.  Bowers,  Director  Butler,  members  of  the  Council,  and  all 
of  you,  who  like  I  am,  are  enthusiastic  supporter s- and  admirers  of 
this  National  Institute  on  Aging.     I  looked  at  the  printed  program.-- 
this  morning,  discovered  the  official  title  of  my  remarks  and 
realized  that  it's  time  to  carry  out  a  determined  promise  made  to 
myself  long  ago. 

Some  of  you  may  have  seen,  probably  will  know  better  than  I, 
the  text  of  a  card  that  the  author  of  "Memoirs  of  -Hecate  County" 
once  had  published:     "Edmund  Wilson  regrets,"  it  runs,   "that  he 
cannot  kiss  babies,  write  book  reviews,  offer  blur'bs  for  dust 
jackets,  make  speeches,  sign  autographs,"  and  so  forth.  So 
sweeping  a  rejection  slip  was  all  very  well  for  ar\  ego  like 
Wilson's  nourished  as  it  was  the  capacity  to  parse  irregular 
Russian  verbs  with  Nabokov,  and    to  write  so  magnificently  as  he 

I  can't  come  up  to  that  wallop,  but  I  am  going  to  have  my 
card  published  to  read  as  follows:     "Donald  Fredrickson  regrets 

*    Presented  at  the  Lister  Hill  Auditorium,  National  Institutes 
of  Health,  on  May  29,  1980. 

**     Director,  National  Institutes  of  Health,   Bethesda,  Maryland. 
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that  he  cannot  provide  you  with  a  specific  title  for  the  remarks 
that  he  has  foolishly  agreed  to  make  on  an  occasion  many  months 
from  now." 

Lacking  such  protection,  I  find  today  that  I  am  the  victim  of 
a  self-inflicted  title  such  as,  "An  Orphan  Finds  a  Home."  It  con- 
jures an  image  of  the  National  Institute  on  Aging  akin  to  a  Norman 
Rockwell  painting  of  a  waif,  nose  pressed  against  the  window  pane. 
It  provides  no  justice  to  this  youthful  figure  of  an  institute 
that  is  clearly  moving  on  torward  maturity,  is  in  full  vigor  and 
deserves  no  such  piteous  treatment  from  me. 

The  date  for  this  NIA  celebration,   it  seems  to  me,  has  been 
selected  like  the  Queen's  birthday,  for  the  convenience  of  all 
concerned.     Such  flexibility  is  certainly  appropriate  to  the  very 
large  number  of  people  who  have  been  in  at  the  creation  of  this 
Institute,  and  who  have  dedicated  to  it  prodigious  amounts  of 
their  energies  and  interests.     Senator  Eagleton,  who  I  gather  we 
may  see  this  evening,  and  former  Congressman  Paul  Rogers  would 
likely  say  that  May  31,  1974,  the  day  the  President  signed  the 
authorizing  act,   is  the  true  beginning  date  from  which  to  reckon 
future  anniversaries. 

Purists  in  bureaucratic  process  would  go  back  to  October  of 
'74,  when  the  Institute  came  into  being  on  paper  in  a  formal  way. 
You  members  of  the  Council  who  are  all  back  here  today  in  reunion 
would,   I  suppose,  go  back  to  sometime  in  April   '75,  when  you  had 
your  first  Council  meeting;  for  in  many  ways,  an  Institute  doesn't 
really  exist  unless  the  Council  says  it  does.     For  many  of  us, 
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this  fifth  anniversary  will  come  about  in  July.     It  was  July  1975 
when  the  Adult  Development  and  the  Aging  branches  and  the  Geron- 
tology Research  Center  were  separated  from  their  parent  Institute, 
and  the  Institute  on  Aging  was  undeniably  here, 

I  think  that  latter  anniversary,  July  1975,  does  stick  in  my 
mind,  too,  because  it  was  the  day  that  I  was  sworn  in  as  the 
eleventh  Director  of  NIH.     I  remember  my  Senate  confirmation.  It 
eventually  required  a  formal  note,  but  consisted  mainly  of  going 
around  to  offices  of  important  people — which  of  course  included  a 
visit  to  Florence  Mahoney's  residence.     In  this  tour,   I  learned 
from  many  people  their  views  on  biomedical  research.  Senator 
Eagleton  fixed  a  gimlet  stare  and  thrust  a  finger  into  my  mind,  so 
as  to  leave  no  doubts  about  his  intentions  to  see  that  the  next 
Director  of  NIH  took  care  of  the  fledgling  Institute  on  Aging. 

Florence  Mahoney,  of  course,  was  similarly  determined.  I 
don't  hesitate  to  single  her  out  in  these  opening  phrases  as  one 
who  lent  much  of  herself  to  assure  the  beginning  of  this  Institute. 

When  I  took  the  Director's  chair,  four  or  five  of  the 
Institutes  had  vacant  Directorships.     I  continue  to  be  extremely 
grateful  to  all  those  who  helped  me  find  and  convince  Bob  Butler 
to  be  the  first  Director  of  the  National  Institute  on  Aging,  and 
to  giude  it  during  those  critical  early  years.     What  an  extra- 
ordinarily good  selection  that  was. 

In  addition  to  Bob,  there  are  many  others  whom  I've  helped 
move  into  the  ranks  of  the  Institute  or  to  become  interested  in 
its  activities.     I'm  grateful  to  them,   too,   for  lending  their 
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talents  and  efforts  to  the  difficult  task  of  starting  something 
new.     People  like  Bob  Ringler,  and  others  here  today,  have  created 
a  still  too  small,  but  loyal  and  effective  staff  for  NIA.  I 
remember  doing  my  best  to  convince  Matilda  Riley,  too,  that  she 
must  come  down  and  join  us,  and  how  delighted  I  am  that  she  is 
here.     Clearly  this  Institute  has  started  up  in  a  most  encouraging 
way. 

One  of  the  things  that  Bob  Butler  and  his  staff  are  to  be 
congratulated  upon  is  their  quick  realization  that,  being  small, 
they  can  do  much  more  by  closely  collaborating  with  the  many  other 
institutes,  agencies,  and  organizations  whose  interests  intersect 
their  own. 

Mine  is  a  job  requiring  a  spectrum  of  interests.  Yesterday, 
I  was  talking  to  a  reporter  who  had  come  to  inquire  about  tenure. 
There  has  been  speculation  in  the  press  —  quite  unfounded  —  that 
Secretary  Harris  and  I  are  at  sixes  and  sevens  over  some  pending 
legislation.     Last  week  I  missed  the  opening  of  this  beautiful 
hall  in  Lister  Hill,  and  thus,  my  scheduled  introduction  of 
Mrs.  Harris.     At  the  last  moment,   I'd  been  asked  to  accompany  the 
President  to  Mount  St.  Helens.  The  Secretary  noted  at  the  opening 
that  there  was  no  truth  to  the  rumor  that  Dr.  Fredrickson  would 
rather  go  out  and  face  a  live  volcano  than  to  see  her  here.     On  my 
return,  I  sent  to  Mrs.  Harris  a  bottle  of  volcanic  ash.     Tied  to 
it  with  a  blue  ribbon  was  a  small  note:     "Dear  Madam  Secretary,  we 
can't  go  on  not  meeting  this  way." 

These  nuances  aside,  the  job  of  the  Director  of  NIH  is  a 
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little  like  that  of  the  President  of  Switzerland,     The  real  ener- 
gies of  NIH  and  its  personality  is  derived  from  a  synthesis  of 
different  cantons  called  Institutes.     The  Uri,   Schweiz,  and 
Unterwald  are  Cancer,  Dental,  and  Heart.     Each  of  the  "cantons" 
has  its  own  personality,  constituency,  even  dialect.     They  also 
have  their  own  budgets,  and  most  are  statutory  creations  tied 
awkwardly  in  a  greater  federation. 

Certainly,  then,  it's  not  surprising  to  find  that  NIA  is 
different  from  all  the  other  Institutes »     It  has  the  usual  diver- 
sity of  concerns  and  challenges  that  marks  its  sisters.     NIA  also 
has  a  history  running  back  to  the  beginnings  of  this  agency. 
Gerontology  studies  began  in  1940,   long  before  the  Heart  Institute, 
which  eventually  housed  them.     Doubtless  Nathan  Shock  will  remind 
you  of  this  today  in  greater  detail. 

The  primary  challenge  of  NIA  is  to  bring  the  scientific 
method  to  bear  on  an  inevitable  phase  of  life,  and  on  an  important 
part  of  the  human  family.     To  do  that,  it  needs  the  talents  and 
the  interests  of  scientists  of  many  persuations,  by  no  means  not 
just  biology.     No  Institute  adds  so  much  of  that  extra  dimension 
—  the  social  sciences  —  to  the  more  quantitative  sciences  with 
which  NIH  is  much  more  familiar. 

Another  task  of  consequence  to  this  Institute  is  to  develop  a 
much  broader  constituency  among  different  kinds  of  scientists.  It 
has  to  extend  the  narrow  definition  of  its  own  mission,  gerontology. 
We  have  to  stimulate  a  market  of  greater  talent  to  subscribe  to 
aging  research. 


-  6  - 


152 


Many  of  our  fellow  researchers  and  practitioners  have  taken 
refuge  in  parochial  views  about  aging,  which  are  years,  even  cen- 
turies, out  of  date.     The  laissez-faire  attitude  that  the  pace  and 
manifestations  of  aging  are  not  susceptible  to  manipulation  is 
still  uncomfortably  common  in  scientific  and  academic  communities. 
It  is  being  challenged  by  a  growing,  now  generalized,  public  con- 
cern that  the  average  life  expectancy  is  lengthening  and  that  the 
quality  of  the  last  years  can  be  improved  by  better  attention  to 
the  early  ones. 

The  forces  and  the  concerns  that  energized  the  development  of 
the  Institute  on  Aging  are  strong,  but  tend  to  oppose  the  focusing 
upon  a  few  major  sectors.     Many  people  understandably,  have  urgent, 
personal  agendas  for  NIA.     I  think  a  notable  accomplishment  of  the 
Institute's  leadership  thus  far  has  been  to  avoid  a  debilitating 
division  of  effort,  while  drawing,  at  the  same  time,  upon  the 
strengths  of  diversity  of  public  and  institutional  interest  in  the 
problem  of  aging. 

I  applaud  the  special  effort  that  the  Institute  has  made  to 
call  the  public's  attention  to  the  cruel  and  wasteful  tendency  to 
stereotype  the  aging.     They  have  made  a  special  point  of  getting 
the  message  across  to  the  young,  many  of  whom  are  isolated  by 
today's  living  patterns  from  the  older  members  of  their  family. 
Prejudice  against,  or  even  callous  disregard,  of  the  aging  person 
and  process  is  a  unique  form  of  bigotry.     It  is  a  way  of  avoiding 
a  clear  vision  of  what  Dr.  Butler  has  felicitously  called  "our 
future  selves." 
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The  National  Institute  of  Aging  has  not,   I'm  glad  to  say, 
yielded  to  the  pressures  to  mount  a  crash  effort  for  extending  the 
life  expectancy  tables,  no  matter  what  kind  of  life  such  added 
years  would  bring.     I  believe  that  the  leaders  of  the  Institute 
are  correct  in  striving  to  understand  the  workings  of  the  biolo- 
gical clock,  but  choosing  not  to  make  a  supreme  effort  to  stop  it 
or  to  turn  it  back.     I  think  their  sensible  objective  is  to 
improve  individual  and  social  adaptation  to  the  inevitable. 

I  think  as  we  pause  briefly  now  for  an  anniversary  assessment,- 
we  do  so  against  the  background  of  three  evident  certainties.  In 
dealing  with  the  aged,  we  are  engaging  with  a  problem  of  which 
each  of  us  some  day  expects  to  be  a  part.     In  the  NIA,  we  have  a 
promising  development  of  a  very  powerful  instrument  for  gaining  a 
better  understanding  of  how  the  interactions  of  a  person  and  his 
world  change  with  age.     Finally,   in  achieving  that  understanding, 
we  will  learn  not  only  how  to  cope  with  aging,  but  perhaps  we 
shall  also  learn  how  better  to  enjoy  it. 

Happy  birthday,  NIA.     I'm  proud  to  be  here  on  this  occasion. 
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WELCOMING  REMAilKS* 
by 

Donald  S.  Fredr ickson,.  M.D. ** 

I  am  aware  that  the  RAC  has  engaged  in  much  discussion  of 
the  task  it  has  accepted  to  review  applications  involving  pro- 
prietary information,  usually  submitted  by  private  concerns  not 
supported  by  Federal  funds  in  voluntary  compliance  with  the  NIH 
Guidelines.     Particularly,  some  members  of  the  RAC  have  chafed 
under  the  need  for  examination  and  approval  of  scale-up  opera- 
tions in  industry,  a  result  of  the  10-lrter  limit  in  the  Guide- 
lines.    Certainly  most  members  find  the  task  onerous  and  not  a 
few  still  find  distasteful  the  scientific  review  of  information 
subject  to  safeguards  including  criminal  penalties  for  violation. 
Some  members  of  the  RAC  also  are  of  the  opinion: 

1.  that  the  task  involves  judgments  about  apparatus  for 
physical  containment  which  do  not  rest  upon  the  same 
experience  and  training  useful  for  decisions  about 
molecular  biology  and  other  aspects  of  recombinant 

technology;  or 

2.  that  when  the  judgments  about  physical  containment 
require  site  inspections  in  industry,  such  visits  belie 
the  insistence  of  NIH,  and  its  Director,  that  this 
agency  eschews  a  regulatory  role;  and,  finally. 


*    Presented  at  the  meeting  of  the  Recombinant  Advisory 
Committee  at  NIH  on  June  5,  1980. 

**    Director,  National  Institutes  of  Health,  Bethesda,  MD. 
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3.      that  there  are  several  RAC  members  who  regard  consider- 
ation of  any  part  of  an  application  from  the  private 
sector,  perhaps  even  any  proprietary  data,  as  befitting 
only  a  regulatory  agency,  which  NIH  is  not. 

I  am  grateful  to  all  the  members  of  the  RAC,  whatever  their 
views  on  this  subject,  for  subordinating  their  feelings  to  the 
extent  that  they  have  continued  to  carry  out  these  important 
duties.     In  so  doing,  they  have  made  it  possible  for  all  users  of 
recombinant  technology  in  the  U.S.A.  to  do  so  under  two  important 
conditions  that  obtain  in  nearly  all  other  advanced  countries  of 
the  world.     These  are: 

(1)  the  determination  of  appropriate  procedures  by  a  single 
national  body,  responsible  for  interpreting  and  develop- 
ing uniform  national  guidelines,  and 

(2)  the  regulation  of  a  rapidly  evolving  science  without 
passage  of  special  statutes,  avoiding  inflexibility 
often  attendant  upon  such  legislation. 

These  important  conditions  are  among  those  necessary  for 
maintenance  of  parity  among  the  nations  for  safe  use  of  this 
technology  and  access  to  its  benefits.     It  is  essential  that  the 
RAC,  whose  deliberations  affect  of  the  course  of  this  field  of 
science  throughout  so  much  of  the  world,  not  alter  these  condi- 
tions by  precipitous  changes  in  its  procedures. 

Nevertheless,  I  am  sympathetic  to  .this  malaise  of  the  RAC. 
We  must  try  to  relieve  it  —  and  to  move  NIH  back  from  what  some 
see  as  a  position  on  the  brink  of  regulatory  involvement.  In 
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thinking  about  such  relief,  I  note  especially  the  rising 
interests  of  OSHA  and  NIOSH  in  ascertaining  any  threats  to  workers 
inherent  in  industrial  scale-ups.     FDA  and  other  regulatory  agen- 
cies have  also  begun  to  test  their  reflexes  in  a  similar  way.  FDA 
sponsored  here  this  week  a  useful  meeting  on  industrial  applica- 
tion of  recombination  for  production  of  biologies. 

It  is  appropriate  that  these  agencies  begin  to  consider  their 
mandates  as  industrial  use  of  recombinant  techniques  grows.  One 
of  the  earliest  tasks  of  the  lAC  was  an  analysis  of  the  authori- 
ties of  the  regulatory  agencies  in  this -area.     The  results  indi- 
cated that  no  single  agency  had  clear  authority  over  laboratory 
research,  but  there  obviously  were  appropriate  roles  for  such 
agencies  in  the  oversight  and  regulation  of  industrial-scale  use 
of  recombinant  methodologies.    All  the  regulatory  agencies  also 
have  continuously  been  kept  fully  informed  of  the  activities  con- 
cerning the  NIH  Guidelines,  through  their  membership  on  the  Inter- 
agency Committee  (lAC) ,  and  through  their  liaison  membership  on 
the  RAC. 

At  the  same  time,  it  should  be  stated  here  with  candor  that 
no  Federal  regulatory  agency  presently  has  anything  like  the  in- 
house  competence  to  perform  —  for  industrial  applications  —  all 
of  the  present  tasks  of  the  RAC.     Development  of  such  competence 
will  require  time  and  expense,  and  it  would  not  arise  suddenly  upon 
the  passage  of  any  statute.     Furthermore,  we  are  still  at  a  stage 
where  the  creation  of  more  than  one  RAC  in  this  country  —  one  for 
industry,  one  for  non-profit  research  —  would  be  inefficient  and 
destroy  the  unity  of  information-sharing  and  decision-making  about 
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the  many  aspects  of  handling  recombinant  DNA  activities  that 
facilitate  appropriate  evolution  of  guidelines. 

It  is,  however,  apparent  that  in  taking  any  actions  appearing 
to  validate  physical  containment  on  an  industrial  scale,  the  NIH 
also  has  insufficient  in»house  competence,  and,  like  the  RAC,  must 
rely  on  consultants.     In  these  determinations  a  regulatory  agency 
like  OSHA,  or  its  research  partner,  NIOSH,  can  use  consultants  as 
effectively  as  can  NIH,  and  may  have  more  staff  competence.  Such 
judgments  can  more  appropriately  be  carried  out  by  them,  especially 
when  they  are  related  to  a  regulatory  mission. 

From  these  considerations,  I  believe  that  the  RAC  should  con- 
sider at  least  two  options  as  it  deliberates  upon  its  procedures 

for  handling  industrial  or  private  requests: 

(1)  to  continue  as  it  is  until  more  experience  dictates  some 

"  new  mode.    Here  keep  in  mind  that  an  Industrial  Uses  Sub- 

committee of  the  lAC  is  actively  studying  the  problem  and 

will  report  to  the  RAC  in  the  fall. 

(2)  to  restrict  its  review  and  decisions  to  questions  con- 
cerning biology  and  related  issues  of  laboratory  contain- 
ment; and  when  physical  containment  for  large  scale  use  is 
the  issue,  to  judge  only  whether  the  specified  P-LS  level 
is  appropriate  (referring  to  the  model  designations  in 
the  April  11,  1980  Federal  Register) .     The  regulatory 
agencies  will  be  fully  apprised  of  such  actions.  They 
can  make  on-site  evaluations  if  they  deem  them  to  be 

appropriate  to  their  regulatory  mandate. 


^ 
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With  regard" to  the  second  option,  I  would  note  here  that 
past  actions  of  the  RAC  have  included  the  insertion  of  a  provi- 
sion for  visits  by  an  NIH  designated  person  to  industrial 
facilities  that  have  been  the  subject  of  a  RAC  decision.     If  such 
visits  are  for  purposes  of  correlating  scientific  information  rele- 
vant to  the  duties  of  the  RAC,  they  would  seem  to  me  to  be  still 
appropriate.     Inspections  for  regulatory  purposes  shall  be 
carried  out  by  OSHA/NIOSH  or  other  regulatory  agencies  having 
relevant  authority. 

Finally,  let  me  emphasize  that  it  would  not  be  appropriate 
for  the  RAC  to  decide,  in  exasperation,  that  it  would  like  to 
avoid  handling  any  proprietary  data.     The  patenting  of  biological 
processes  and  systems  by  non-profit  institutions  and  their  staff 
members  is  now  both  accepted  and  common.     From  time-to-time  such 
material  will  have  to  be  evaluated  by  the  RAC  in  pursuit  of  its 
duties. 

I  welcome  the  opportunity  to  participate  in  discussion  of 
this  matter  to  the  extent  that  my  presence  will  be  useful. 


(Announcement  of  Mr.  Thornton's  appointment  as 
the  new  Chairman  of  the  RAC.) 


HEALTH  SCIENCE:    THE  STRUGGLE  FOR  HOMEOSTASIS* 

by 

Donald  S.  Fredrickson,  M.D.** 


Introduction 

Twenty-nine  years  ago  this  week  I  appeared  as  an 
endocrinologist  on  a  dingy  stage  in  Atlantic  City  and 
v^ef ended  the  first  abstract  of  my  career.     t\£zer  the 
laou  slide  the  questioners  rose  one  by  one,  ^robin<;T  foj; 
a  fatal  thrust.     I  could  sec  thnt  Endocrinology  was 
going  to  ba  a  very  corr.pet i t ive  gameo 

So  I  moved  over  the  border  into  a  less  populous 
territory  called  Metabolism.     Unlike  Endocrinology,  an 
established  land  where  gl -ndular  fcilures  permitteo 
both  r'i<^^'='^ch  and  remunerative  medical  specialization, 
Metaboli?m  promised  little  visible  me^.ns  of  support. 
Fortunately  for  mo,  however,   <-he  ncwl^  discovered 
plasma  lipoproteins  in  which  I  was  interested  were  soon 
suspected  of  causinq  Weciterp  n^an's  ir.ost  common  fatal 
disease.     Slowly,  Metabolism,  too,  became  a  raore 
inhdulted  and  respectable  pL=ce. 

Now,  accepted  back  in  the  fold  for  a  day,   I  still 
feel  like  an  endocrinologist  manque ,   for  I've  come  tu 
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talk  abou^  the  Political  Economy  of  Science.  Because 
I'm  confining  my  remarks  to  the  health  sciences,  I've 
presumed  to  cast  ray  subject  in  metabolic  or  physio- 
logical terms. 

Scif-ntific  inquiry  is  a  demanding  discipline  and 
the  modern  systems  created  to  foster  it  have  grown 
increasingly  complex.     Claude  Dv^ii-  .ard,  patron  saint  of 
intern^"!  secretions  and  thus  of  Endocrinology, 
instinctively  understood  complex  organisms.     They  have, 
he  noted,  a  stable  milieu  interieur  which  affords  tueia 
a  char r.'^er istic  freedom  and  independence.  The 
resulting  vie  constante  is  a  much  more  dependable  state 
than  1-he  vie  oscillante  of  organisms  lower  on  the 
rr'/ol'Jtionary  scale. 

Science  is  an  organism  high  on  the  scale  of  social 
evoluc.ion.     Itr  vitality  is  dependent  upon  relative 
constancy  and  predictability  of  its  int*^rnal 
conditions.     The  <=f f ectiveress  of  so  creative  and 
cognitive  a  vocation,  with  its  incessant  demand  for 
replenishment  or  tr>e  pool  of  p^^rt icipants ,  requir'^s 
stability.     Thus  thn  mechanisms  of  regulation  that  keep 
the  system  in  balance  need  frequent  attention. 

It  was  Walter  Cannon  who  had  the  vord  for  the 
equilibria  or  steady  states  maintained  by  coordinated 
physiological  processes.     Kg  called  them  Homeos tas i s , 
meaning  "...   a  condition  v/hich  may  vary,  bat  which 
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is  relatively  constant."    Cannon  went  on  to  observe 
that  the  means  for  preserving  a  stable  internal  economy 
in  highly  evolved  animals  might  present  some  general 
principles  for  establishment  and  control  of  steady 
states  in  even  social  or  industrial  organizations 
suffering  ^rom  "distressing  perturbations." 

The  homeostasis  of  a  substantial  fraction  of  the 
biomedical  research  in  the  worl'^  is  mediated  through 
thf^  National  Institutes  of  He;=.lth.     The  semipermeable 
outer  membrane  of  this  institution  has  one  face  in  con- 
tact with  a  milieu  exterieur  from  which  comes  not  only 
essential  nutrients  but  a  high  concentration  of  other 
political,  economic,  and  social  ingredients.  Organisms 
depend«=^nL  on  this  medium  are  threatened  by  its  oscil- 
latory character  and  frequently  lo\7  pH.     An  importanl 
tidal  force  in  this  milieu  exterieur  is  one  having,  in 
normal  times,  a  oeriod  of  12  lunar  months.     It  is  known 
as  the  Appropriations  Cycle.     I  offer  some  instruction 
on  this  vital  mechanism  by  recitation  of  a  little 
recent  history. 

The  hearings  on  the  fiscal  1931  appropriations  for 
the  National  Institutes  of  Health  began  according  to 
form  on  a  day  in  February  1080.     On  the  Senate  side  of 
the  Capitol,   in  the  elegant  quarters  of  the  ->enate 
Appropriations  Committee,   the  numerous  Directois  of  NIH 
—  its  three  bureaus,   nine  Institutes,   =ind  three  other 
units  that  get  separate  annual  appropriations 
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gathered  ror  two  days  with  inf»mh*ars  of  the  Subcommittee 
on  Labor,  Health,  Education,  and  Welfare  —  powerful 
citizents  whose-  places  at  the  baize-covered  conference 
table  are  each  engraved  on  brass  plates  at  the  rim. 

Two  77eeks  after  the  Senate  hearings  ended,  and  a 
few  days  before  the  hearings  of  the  House  of  Represen- 
tatives b>3gan,  the  first  of  the  ''occasional  pieces" 
appeared  in  the  Sunday  K  ^  b  h  1  u  gton  Post.      (First  slide, 
please.)     A  reporter  had  ch'^-'^n  uhe  NIH  budget  as  a 
vehicl'^  to  lead  r  ::c:ders  through  the  subtleties  c1  the 
complex  appropriations  process. 

On  5'ebruary  26,  the  second  round  of  the 
proceedings  began  in  the  Rayburn  Building,  before  the 
House  subcommittee  on  Appropriations  for  Labor  and 
Health.     On  eight  separate  iay^  thereafter,  we  answered 
questions  from  the  Chairman  and  fnom  the  six  other 
Democr-.tic  and  three  Republican  members  of  the 
Subcorami ttee  variously  in  attendance.     Pei.  iodically  the 
Post  provided  further  program  notes  on  the  participants 
and  proceedings. 

At  the  conclusion,   the  Chairman  observed  in  his 
courtly  fashion,   "We've  made  a  -aighty  fine  record, 
Doctor.     This  has  been  a  good  hearing." 

Yes,  as  hearings  go,  we  ha'^  done  well;  but  thinos 
wore  highly  abnormal.     The  Chairman's  last  question,  to 
be  2r.Gv;cred  for  the  record,  was  "Hov;  v;ould  you  reouc-r 
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your  k^ci«.j<^t;  t  by  $300  million?    Whe.e  would  you  take  your 
cuts?"    Moreover,  a  weekend  before,  several  of  us  had 
answered  an  unprecedented  early-morning  summons  from 
the  Administration.     We  were  asked  to  describe  how  we 
would  distribute  an  even  greatet  reduction,  one  spread 
over  both  the  present  fiscal  year   (1980)   and  the  next. 

Concerned  by  a  rapidly  risina  inflation  rate  and 
declines  in  other  economic  indicators,  the  President 
had  felt  compelled  to  take  -^^ringent  cuts  in  Federal 
spending.     The  Congress  shared  his  concerns.  During 
the  House  hearings,  members  inquired  about  the  posiaible 
effects  on  biomedical  research  of  other  experimental 
formulas  for  austerity.     Then  the  Congress  learned  that 
it  had  exceeded  its  own  uuuqet  ceilings.  Lengthy 
caucuses  and  consultations  ensued,  within  and  across 
party  lines  and  in  the  presence,   and  the  absence,  of 
the  Executive  Branch,     The  President  then  announced  his 
decision  to  reduce  drastically  the  outlays  provided  by 
his  budnet  for  fii-cal  '81. 

February  has  nearly  become  July.     The  final 
outcome  of  proposed  rescission?  and  reductions  is  stjli 
awaited.     So  far,   the  worst  predictions  of  reduction  in 
Federal  spending  for  biomedical  research  ha^-e  not  been 
realized.     Yet  the  ':;earch  for  homeostasis  is  entering  a 
new  and  important  phase.     Nev;  aiechanisms  for  main- 
taining the  milieu  interieur  are  evolving.  Sonie 
features  suggest  a  return  to  earlier  periods   in  the 
unusual  history  of  NIH. 
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The  agency  began  before  the  turn  of  the  century 
(1887)   as  a  very  modest  public  he=ilth  laboratory  on 
Staten  Island.-    It  eventually  became  the  National 
Institute  of  Health   (1930)   and  ';as  relocated  in  1938  in 
Bethesda,  Maryland. 

The  metamorphosis  to  something  more  than  an 
intramursl  laboratory  benefited  from  the  enthusiasm  for 
peacet--.::  continuation  of  Federal  support  of  hea!  Lh 
rcser.rcu  launched  during  Worxd  War  II.     Bv  1948  MIH  ^.rd 
become  plural  —  the  National  Institutes  of  Health  — 
and  the  aggregate  was  on  its  way  to  becoming  the 
staunchest  snr>T-.^rter  and  conductor  of  research  in 
medicine  and  the  life  sciences  that  the  world  has  seen 
—  or  may  ever  see  again,  depending  on  the  fortunes  of 
the  American  economy  in  the  years  ahead. 

This  slide  has  been  concocted  to  show  the  growth 
curve  of  the  NIH  appropriations  from  1945  to  the 
present.     It  is  plotted,   in  current  dollars,  on  ^  rerai- 
logarithraic  scale. 

Although  the  early  dratnatic  rate  of  giowth  in  NIH 
liad  declined  by  1962,  appropr idtions  of  some  Institutes 
have  ccntinuec  to  expand  selectively.     The  fiscal  '79 
appropriation  for  all  NIH  was  $3.2  billion.     From  the 
signs  alluded  to  above,   it  is  conceivable  that  thi:: 
appropriation  may  '.lave  set  a  high  water  mark  in  pur- 
chasing power.     irt  constant   {19C9)   dollars,   it  wa.z 


equivalent  to  $1.6  billion,  compared  with  $1.1  billion 
in  '69.     The  1980  appropriation  £.nd  the  President's  '81 
budget  will  permit  less  support  of  research  than  in  1979. 

Certainly  America  has  been  bullish  about  health 
science  in  the  last  quarter-century.     Its  example  has 
inspirecl  other  affluent  nations  to  behave  similarly,  if 
on  a  lesser  scale.     The  resultinfj  expansion  of  knowl- 
edge abcut  living  things,   including  man,  has  been  truly 
spectacular  by  nearly  everyce's  reckoning.     The  assc- 
ci^.ted  improvements  in  both  lengcn  and  quality  of  human 
life  must  be  at  least  partially  credited  to  thcac 
intellectual  achievements.     Few  wculd  put  bounds  on  the 
potential  future  growth  of  knowledge  or  the  conquest  ot 
diseases  through  continued  scientific  research. 

A  few  m.onths  ago,  Sidney  Tngbar  came  to  NIH  to 
describe  the  explorations  that  he,  as  Chairman,  and  an 
Advisory  Co.^nri.  ttee  of  fourteen  other  scientists  nad 
made  along  tne  vast  terra  incognita  beyond  the  present 
frontier  of  endocrinology.     We  were  all  imm.ensely 
iirpressed  by  the  thoughtful  nature  of  thic  survey,  and 
the  potential  for  human  benefit  now  visible  or 
imaginable. 

It  is  awesome  to  contemplate  thac  the  known 
hormones  now  number  ^ore  than  a  hundred.     It  is  also 
sobering  to  think  how  resistant  tr  capture  is  a 
complete  and  precise  understanding  of  ^neiI■  inechanisTn& 
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of  action.     I  mean  this  not  as  a  criticism,  but  an 
observation  upon  the  great  distance  we  have  yet  to 
travel-     We,  or  future  generations,  will  get  there,  of 
course.     rhe  limiting  rate  will  be  set  by  the  operating 
capacity  of  the  system  —  i.e.,  the  numbers  of 
scientists  and  laboratories  actively  engaged. 

The  growth  and  development  cf  the  health  sciences, 
and  of  ni£dicine,  are  partially  reflected  in  the 
evolutionary  history  of  NIH.     In  the  next  slide,  the 
veciL'ii  between  1945  and  the  present  are  divi-fed  into 
four  enocns.     The  fanciful  designations  and  arbitrary 
limits  of  these  eras  need  not  distract  us  Irora  some 
instructive  inferences. 

The  extramural  dimension  cf  "IH  actually  began 
1  t  h  the  creation  of  the  National  Cancer  Institute 
(NCI)    '.'1  1937.     NCI  quickly  made  «ome  of  its  funds 
available  to  non-Tederal  scientists  in  the  form  of 
"grants-in-aid.'"     But  what  I  call  here  tne  Classical 
decade  of  NIH  began  in  1944,  when  the  statutory  genie 
that  has  since  provided  the  basic  authorities  for  N.CH 
research  and  training  was  created  with  the  enactment  of 
Section  301   (Title  III)   of  the  Public  Health  Service 
Act.     The  Division  of  Research  Grants  was  establishf-^ 
in  1946  to  process  applications  for  grants  and  to 
oversf^e  development  cf  a  two~ticred  system  for  their 
review  by  scientific  peers.     In  1948  the  Cancer 
InstiLule  v;as  joined  by  Il.-^art  and  Dental.     Bgeotg  the 
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end  of  that  same  year,  1,000  grants  were  in  force, 
about  one-third  of  them  for  cancei:  research. 

By  1950  an  apparatus  for  scientific  inquiry  was 
being  vigorously  pulled  together.     The  scale  was  to  be 
American^  a  century  and  a  half  of  indifference  would  be 
made  up  in  optimism  and  generosity.     At  this  time,  an 
important  change  occurred  in  thv^  orientation  of  NIH 
which  dvjiv.inates  it  even  today:     the  shift  in  organiza- 
tion Ilotu  disciplinary  to  c:.-egorical  —  th»t  is,  by 
disease  or  organ  system. 

For  example,  the  Exper imeiitd  Biology  and  Medxcine 
Institute  became  the  National  Institute  of  Arthritis 
and  Metabolic  Diseases,  a  title  which  has  subsequently 
undergone  further  adumbratiou  ?s  aficionados  of  other 
diseases  nave  made  it  a  focus  of  their  attentions. 

As  an  ?!^ide  of  interest  te  endocrinologisLs,  we 
should  note  that  today  the  NIhi^I'DD^  — •  having  also 
acquired  jurisdiction  over  digestive  diseases  —  is  the 
world's  single  largest  source  of  support  fcr  research 
in  endocrinology.      (Next  slide.)     From  several  surveys 
of  the  major  American  outlets  for  scientific  papers  on 
endocrinology  we  have  learned  that  NIH  ^'as  cited  a?  a 
source- of  support  in  half  of  the  paper?.     NIAMDD  loor.ied 
larger  by  half  over  the  next  largest  Institute 
sut'pot:  ter . 
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NIAMDD,  the  Cancer  Institute,  the  National  Heart, 
Lung,  and  Blood  Institute,  and  tiie  Institute  for 
General  Medical  Sciences  are  prp'^ently  the  four  biggest 
supporters  of  research  project  grants.     NIGMS  is  a 
descendant  of  the  Division  of  Geiieral  Medical  Sciences, 
which  was  created  in  1958  to  offset  a  categorical 
emphasis  that  was  beginning  to  toreaten  adequate 
support  ^f  the  basic  disciplines. 

Ill  the  Classical  pericvl  of  NIK  history  (next 
slide,  please) ,  the  traditional  project  grant  (later 
coded  ROi)  was  the  quintessenti ^3  mode  of  doing 
business.     The  grants  were  small.     The  average  cost  of 
each  of  the  1,500  NIH  grants  in  force  in  1950  was 
$8,900,   and  the  maximum  overhead  collected  by  the 
institution  was  8  percent  of  th»i  total  costs.     The  besc 
ideas  were  ni"en  financial  suppoLt,  and  Llie  scientisL 
was  left  alone  after  passing  the  reviev;  on  the  -icrits 
of  the  prop^^sal.     It  was  a  laissez-faire  period,  and 
accounting  /.as  mainly  by  gentlemen's  agreement.     But  it 
was  a  Puritan  or  Fundamentalist  period.   Loo,   in  the 
sense  that  "program  relevance"  was  muted  -if  the  science 
was  judged  to  be  excellent.     Big  projects,   the  hot 
pursuit  of  the  quick  cure-  got  a  cold  reception  from 
the  "peors"  who,   then  as  nov7,   are  the  core  of  the 
quality  control  on  NIH  purchases  of  research  proposals 
to  be  supported.      (tiext  elide.) 
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In  1S79  the  average  ROl  was  '^udgeted  at  $79,000. 
Compared  with  the  average  ROl  of  ?8,900  in  1950,  the 
cost  of  ROls  has  risen  faster  than  inflation.  Research 

has  grown  more  costly  to  do. 

The  "unit  of  research"  that  is  embodied  by  the 
1980  model  ROl  now  coming  off  the  Council  approval 
lines  employs  about  three  people,  provides  around 
$42,000  in  salaries  and  other  direct  personnel  costs, 
and  perrrits  $14,000  to  go  for  purchase  of  equipment, 
supplies,  and  services.     It  v.'ill  also  bring  to  its  hom.e 
„'         ,  i -^st ii.Uuion  an  average  of  $24,CCC'  in  indirect  cost^. 

J  The  average  grant  is  given  for  a  little  over  three 

I.I 

'i\  years.     This  means  the  princip=il  investigator  must 

ill 

finish  his  application  foi.  renewal  near  che  end  of  the 
second  year.     Today's  PI  has  a  half-life  of  about  five 
years  in  che  system.     In  Class i cal  times,   they  lasted 
three  times  longer. 

The  second  decade  of  NIH   (next  slide)  a 
Renaissance  period   (1955-1965)   —  was  a  time  of  rapid 
grov;th  in  NIH  and  of  new  institutional  for.iiG.     The  "IH 
appropriation  more  than  double^)  between  1956  and 
1957.     A  concern  for  institutions  became  manifest  in 
the  creation  of  general  research  support  grants 
(1960).     Likewise,  an  awareness  of  the  need  for  new 
laboratories  wat;  oxprosspd  in  matching  funds  for 
construction,   reaching  a  peak  of  S64  inillion  in  1965. 
Contracts  had  been  used  sparingly  before ,   but  during 
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this  period  targeted  support  g^e"  rapidly.  Contract 
R&D  rose  from  $4  million  in  1957  to  $46  million  in 
1965. 

The  research  program  project  grant   (POl)  was 
announced  with  some  fanfare  in  1962.     The  first  such 
grant,  hov/iver,  was  doubtless  awarded  long  before  that, 
in  rccvi/^r.:' t ion  of  differences  in  the  way  individual 
scientists  prefer  to  work.     Some  wish  to  be  alone,  some 
flourish  in  troupes.     Nobel  Laur«:ates  are  found  at  bonh 
ends  of  tue  scale.     (Next  slide.) 

The  program  projecL  yLant  supports  a  number  of 
professional  scientists  and  their  work  on  a  central 
theme  or  problem.     As  in  the  ROl.  one  investigator  is 
the  principal .     The  POl  —  the  model  for  the  first 
"centf^rs"  and  for  the  latter-day  "i.iaster  grants"  being 
tried  by  NSF  —  has  always  been  viewed  with  ambi/alence. 
There  are  gifted  team  leaders  whose  work  is  best  sup- 
ported in  this  way.     Moreover,  the  support  of  a  large 
laboratory   (or  small  departmen'c)   can  greatly  reduce  th^ 
accounting  problems  att^^ndant  upon  fragmentation  of 
support  into  numerous  small  grants  with  narrow  cate- 
gorical objectives. 

The  negative  aspects  of  the  POl  are  the  possi- 
bility of  overextending  too  far  the  shadow  ct  an 
excessively  entrepreneurial  "PT,"  or  a  masking  of 
mediocre  pieci3  supported  within  the  wh-^le.  The 
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vulnerability  to  sudden  extinction  of  the  many  whose 
support  derives  from  a  single  ^-^.it  also  makes  the  POl 
a  riskier  bet  in  today's  highly  competitive  bidding  for 
support  of  research  ideas, 

Tne  budgeted  cost  of  the  average  POl  was  $583,000 
in  fiscal    '79.     One  POl  thus  bumps  more  than  six  ROls 
below  ti'.e  payline.     Thus  the  balance  between  ROls  and 
POls  must  be  watched  carefully  in  naintaining  the 
sizable  enterprise  represented  by  project  grants.  In 
fiscal  °70,  about  10,000  research  project  grants  (ROls 
and  POj."^)  were  in  force.     The  percentage  of  grants  that 
were  ROls   (94  percent)  was  fairly  steady  through  the 
1970s.     (Next  slide.) 

In  fiscal   '79,   the  total  number  of  grants  being 
supported  at  year's  end  was  14,-600*.     Three  percent 
were  the  king-?izc  POls.     Tlic  proportion  of  research 
project  grant  funds  going  to  ROls  in  1979   (80  percent) 
was  slightly  higher  than  in  1970.     The  t'AO  kinds  of 
grants,  ROls  and  POls,   nave  been  increasing  in  cost  at 
about  the  sam^  rate  over  the  last  10  years. 

Concern  for  the  stability  of  the  capacity  to 
support  sufficient  EOl  and  POl  grants  grew  (.luring  the 
sixties.     It  was  not  so  much  engendered  by  the 
declining  rate  of  growth  in  NTH  after  1961,   for  modest 
growch  w^s  still  steady  until  ^^out  1969.     Rather,  It 
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was  the  erratic,  asymmetrical  growth,  and  sometimes  the 
bizarre  course  of  both  organization  and  budget,  that 
characterized  the  decade  from  1965  to  '75.     There  is 
ample  justification  for  labeling  ^.his  epoch  a  Baroque 
period  in  NIH  history.     (Next  biide.) 

Here  are  some  of  the  features  of  the  times.  The 
National  Institute  of  Mental  Heal*-.h  marched  away  to 
become  a  separate  research  cum  service  organization  in 
1967**.     Special  interests   ("-ambers  of  the  protean 
movement  called  the  Disease-of- cue-Month  Club)  gained 
satisfaction  in  the  creation  of  utw  Institutes   (Lye  and 
Aging)  or  mandated  programs   (sickle  cell  disease, 
Cooley's  anemia,  sudden  infant  death,  diabetes, 
communicative  disorders,  c^.c,}.  Some  of  tL^rfSe  initia- 
tives sought  to  earmark  a  greater  share  of  the  funds 
available  for  ROl  and  POl  grants;  often  i-hcy  helped 
increase  thos-e  funds  in  a  general  way.     Many  of  the 
disease  initiatives  included  the  urge  to  create 
clusters  of  categorical   (disease-dedicc^ted)  research 
centers.     Between  1970  and  1975,  research  center  grant 
S"pport  grew  fiom  $98  to  $244  million. 

The  Granddaddy  of  all  disease  initiative.^  was  the 
National  Cancer  Act  of  1971.     It  was  accompanied  by  ^ 
fourfold  rise  in  the  budget  of  the  National  Cancer 
Institute  between  1970-1975.     The  largest  proportion  cf 

The  programs  that  have  been  transferred  c-at  of  NIH  are  no 
represented  in  tne  figures. 
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these  funds  was  not  allocated  to  research  project 
grants.     The  amounts  going  to  "C'.>llaborative  research" 
(largely  contract-supported)   raisf-.d  anew  the  old  ques- 
tions of  program  balance  and  wheLher  enough  untargeted 
research  was  being  maintained. 

By  1975  the  Baroque  began  to  cool.     Massive  exper- 
iments to  convert  NIH  into  a  sup.^rvisor  of  Regional 
Medical  Programs  or  of  Health  Manpower  Education  (a 
$587  million  expv_r*Jli ture  in  1973'^**)   had  come  and 
gone.     The  schism  cf  NIH  threatened  by  the  Cancer 
Program  had  been  avoided,  but  t^ic  usv.  of  massi"» 
contracts  was  exciting  the  oversight  of  Congressional 
committees.     A  taste  for  an  abundance  of  project  grants 
was  returning.     Training  .?nd  ganeral  research  support 
had  become  bones  of  contention  between  the  Adminis- 
tration and  nne  Congress,  and  .-support  for  both  was 
declining.     (Next  slide.) 

The  Co-.Lemporary  period,   from  abcut  1975  to  the 
present,  ha^o  been  marked  by  certain  strong  initiatives 
of  its  own.     Some  h?ve  been  related  to  i. t^au j ustment  of 
the  boundarias  of  cIIH.     A  confusion  of  repponsibiliti  es 
Decaiiit  acute  in  the  mid-70s,   having  diverse  origins  in 
concern  over  technology  and  cost  containment  and  in 
diffuse  irritation  with  science,   as  with  all  elite 
institutions.     Ne'-'  approaches  '''ere  taken  in  the 
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evaluatioii  of  biomedical  technology  and  the  assuagement 
of  anxieties  arising  from  some  scientific  inventions. 
At  the  same  time  it  became  necessary  to  take  steps  to 
prevent  regulatory,  service,  or  excessive  advocacy 
missions  from  damaging  the  objective  setting  and 
sharpness  of  the  scientific  instrunent  which  NIH 
preeminently  maintains  in  the  iuu-iest  of  public 
health.      (Next  slide  —  blue,  plain,) 

Tbe  Contemporary  peric^  has  also  seen  the  firct 
real  confrontations  of  NIH  ivith  serious  budget  con- 
straints.    The  shrinking  of  budgets  due  to  inflation, 
the  incrc-asingly  tenuous  support  for  training  and  the 
research  environment,   the  funding  of  expensive  clinical 
trials,   and  the  exploitation  of  enormously  expanding 
opportunities  in  mony  fields  g i multaneously  have  all 
seemed  t-.o  converge  at  the  midpuini.   in.  this  fourth 
decade  of  NIH. 

7\t  NIH  we  have  b^en  .anticipating  ausLerity  and  its 
attendant  strain  on  the  mechanisms  for  homeostasis  — 
preparing  fot  it,   "".n  fact,   for  several  years,   back  in 
times  when  gloom  v;as  supprcfrsed  because  it  might  hocoiTie 
a  self-fulfilling  prophecy.     (N^xc  slide  --  budget  v. 
approp.) 

For  many  years  the  ir.cilT  of  change  in  the  annU'-^l 
federal  outlays  that  are  provided  for  biomedical  p.nd 
behavioral  les^^arih  in  the  ^IIH  budget  hcis  tended  to'.'arf. 
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a  stercctype:     measured  frugality  of  the  Executive 
calculated  to  balance  the  generosrty  of  the  Legislature. 
The  average  Congressional  increa^cj  in  the  appropriation 
over  the  Presidential  request  has  been  10  percent  in 
the  past  10  years.     To  those  of  vs  who  are  appointed 
observers  of  the  system,  however,   it  became  progres- 
sively evident  that  such  oscillaiions  might  eventuallv 
be  completely  dampened  by  appropriations  ceilings 
imposed  by  the  Congress  on  --'^self.     The  horizons  or 
proposal  and  dispobdi  of  the  "IH  budget  were 
convetging.     Over  the  years  1975-77,  NIH  super luit.c.T5ed  a 
new  matrix  for  analysis  upon  its  resource  allocations, 
•intensified  the  integration  of  forward  planning,  and 
quietly/  added  iite-boat  or  ins  in  budget  reduction. 

In  1978  the  Administration  sent  up  a  budget 
requestinvj  tl.^  previous  year'c  level  fd.  NIH.  In 
defiance  of  its  then  experimental,  nonbir.'^ing  budget 
Ceiling,  Congress  pointedly  overcorreuttvi  for  inflation 
in  its  fiscal   '79  appropriation  for  health  research. 
The  gap  between  the  Branches  was  widenin-^,  like  a  fault 
before  seme  cataclysmic  collapse.      (Next  olide  — 
Calif ano.) 

The  Secretary  of  HHV,  made  aware  that  a  crucial 
corner  of  his  vast  budget  contained  nearly  half  of  the 
world's  non-ind"s  tr  ial  stipoori:  for  the  biomedical 
sciences,  ordered  a  Depar  tment~v/ide ,   long-range  plan 
for  health  rv^searcn.     Nine-tenths  of  the  D^;?:ir t-nerit  '  s 
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$4  billic.    for  this  purpose  being  the  responsibility  or 
NIH,  this  agency  led  the  effort,  but  the  planning 
involv^n  all  HEW  health  agencies.     In  October  1978 
hundred!^  of  citizens  were  invited  to  Bethesda  for  a 
two-day  conference.     Although  lampooned  as  "peculiarly 
Americar ."  this  festival  yielded  a  harvest  of 
principles  to  guide  the  Governr.cr.*-  ?n  using  public 
funds  for  the  health  sciences. 

The  principles  had  not  vet  '-^een  distilled  and 
distributed  when  the  Congres=:,  this  time  with  pain, 
incrediac^-i  by  8  percent  the  NIH  budget  for  fiscal  'GO. 
(next  sl-'de  —  budget  v.  approp.)     The  Administration 
had  proposed  a  level  budget  in  the  face  of  9  percent 
inflation.      (Next  slide  —  pink.) 

D'jring  1979  several  in^-en-ivc  negotiations, 
involving  pains  and  strains  of  their  own,  proceeded 
apace.     The  NIH  Institutes,  seeking  formulas  that  both 
Executive  and  Legislative  branches  might  jointly 
embrace  for  inducing  stability  in  research  funding, 
finally  agreed  upoii  a  plan.     As  a  first  priority  in 
developing  the  fiscal   '81  bnriget,  NIII  wuuld  request 
sufficient  fundc  to  put  a  floor  under  the  power  to  fund 
research  project  grants,  and  v;ould  seek  to  gain  some 
cor.initment  to  this  objective  from  both  Executive  and 
'.eg islat :. ve  patrons  foe  a  period  of  at  least  five 
yearc . 
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In  a  second  round  of  nego^  i  ^t- i  ons  at  the  Depart- 
ment, the  HEW  research  agencies  sought  new  ecumenical 
union  around  a  few  interagency  initiatives  designed  to 
convert  the  research  funding  principles  into  practice. 
The  Alcohol,  Drug  Abuse,  and  Mental  Health  Administra- 
tion joined  NIH  in  seeking  predictable  purchasing  power 
for  research  project  grants. 

The  "stabilization"  initia.ti.7e  became  the  first  of 
several  to  survive  the  second  phf,sc  of  planniny.  It 
had  two  iif.portant  practical  features.     One,   it  gave  a 
s^-rcng  priority  to  research  project  grants  in  reshaping 
the  budget  to  fit  «ny  particular  ceiling.  Two,  it 
converted  this  priority  into  an  easily  understood  and 
remembered  target  —  a  minimum  number  of  new   (or  com- 
peting rcnev.'al)   grants  t-"  be  fundei  each  year.  The 
annual  yoal  selected  by  NIH  was  5, TOO       (Next  slide  — 
Lotal  V.  competing). 

This  minimum  goal  represented  a  compromise  between 
the  high  num.ber  of  competing  grants   'almost  5  ,  000) 
awarded  during  the  vintage  fiscal  year   '79  and  th-:^ 
projected  number  for  1980.     The  future  budget 
projections  attempt?d  to  compensate  for  an  3-to-lO 
percent  annual  inflation  in  the  cost  or  grants. 

The  "5,000  grants"   survived  the  hot  suiP.iaer  in 
Washington  —  oven  the  interruoticn  of  the  uudget. 
develricment  by  ^.  change  of  Secretaries.     Lost  in  the 
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budget's  preliminary  tour  through  the  astringent  vapors 
of  the  0^13,.  the  5,000  were  dramatically  restored  in 
appeals  by  the  Department.     The  President's  budget 
unveiled  in  January  1980  proposed  a  4.4  percent  rise, 
most  Oil  it  earmarked  to  permit  the  funding  of  the  new 
grants.     It  was  the  largest  increase  in  a  President's 
budget  ever  the  previous  NIH  appropriation  in  the  last 
eight  years. 

In  the  60  days  betv/eeii  the  presentation  of  that 
biv3get  and  the  emergence  of  its  l cplacGinent  shrunken  t-o 
effect  economies,  the  5,000  qrantc  disappeared  from  tne 
screen  on  several  occasions.     The  v*/ashing^'-^n  newsletters 
referred  to  expected  cuts  of  some  $350  million  in  the 
i:Vd  budget.    (Next  p;lide  —  budget  v.  approp.)     Cuts  of 
such  magnitude  would  spell  a  c-apacity  for  fundina  about 
3,u00  ne^'  grant?  in  fiscal     Si    -  half  the  number 
awarder"  in   '79.     The  la''ge  community  of  scientists 
si.ipported  by  NIH  grants  coming  up  for  renewal  in   '31  — 
and  those  for  new  projects  seaking  initiation  —  would 
receive  a  chi.l  ?  i  nn  reception.     There  were  many  alarms 
and  excursions  behind  the  scenes. 

On  March  31  the  President  released  his  revizcd 
budget  for  fiscal   '81.     Of  the  $550  million  stripped 
from  the  Public  Health  Service  budget.  NIK  lost  $90 
million.     The  salvage  carried  a  stipulation:     "fund  the 
^,000  grants."     The  "5,000  grants"   in  the  story  of  the 
NII-I  b'l'if-'en  for  fiscal   'Rl.  refers  to  the  investiccLor- 
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initiated  research  project  grauLs  —  ROls,  or 
traditional  grants,  and  POls,  or  program  project 
grants.      (Lights^  please.) 

This  landmark  restoration,  has  yet  to  be  placed  in 
perspective  by  further  Congressional  actions  this 
year.     The  willingness  of  the  Administration  to  signal 
to  the  Cotigress  that  both  should  .3ssume  a  long-range 
co-irnitmenc  to  homeostasis  of  th*^  b.ealth  sciences  is  of 
great  moTient  in  a  time  of  economic  uncertainly,  it 
should  not  be  interpreted  as  iiriplying  that  anyone 
believes  the  simple  guaranLce  of  a  number  of  project 
grants  is  an  adequate  mechanism  for  homeostasis  of  the 
complex  system  established  fov  health  science.  The 
support  of  project  qrants  has  been  selected  as  the  most 
important  priority  for  a  first  step  in  assuring 
stability. 

In  the  President's  revised  1981  Budget,  other 
mci^hanisms  oc  support  for  research  and  training  have 
been  trimmed  to  maintain  the  project  grant  program. 
Thus,   training  support,  centers,   intramural  research, 
th^^  National  Library  of  Medicine,  R&D  contracts, 
clinical  trials,  ana  other  applicctions  of  research 
will  inevitably  share  the  effects  of  inflation. 

None  of  these  other  forms  of  research  support  can 
bear  much  further  reduction  in  f'^ture  years  in  oruer  to 
guarantee  tho  projected  annual  rainlniura  z.?.  competing 
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grants.     New  initiatives  to  =;^»h^;ize  support  at 
predictaLle  levels  for  these  other  mechanisms  will  be 
required  to  maintain  the  milieu  inter ieur  of  health 
science.     The  struggle  for  homeostasis  —  as  with  the 
adaptive  development  in  all  organisms  —  is  unending. 

For  so  complex  an  organism,  a  single  turn  of  the 
appropriations  cycle  can  encompass  only  an  increment  of 
adaptation.     This  year  I  have  been  particularly 
concerr.ed  that  our  stabilizcL^oii  objectives  be 
rcicogr.'zed  bv  scientists  as  nececsarily  phasic  and 
necessarily  incomplete. 

One  needs  to  be  reassured.     It  is  comforting, 
therefore,  to  re?.d  in  the  Ingbar  Report  that  the 
Advisory  Committee  unanim.ously  and  stront,ly  recommends 
thvj  Tjllov/ing: 

Increased  allocations  should  be  directed 
mcinly  to  the  support  of  individual  investi- 
gator-initiated research  grants,   the  area  in 
which  the  moct  urgent  and  immediate  need  is 
perceived  to  exist. 

Right  on,  nrid^cr inology !     We  agree  to  the  first 
step  toward  homeosLasis. 

[1  see,  by  tne  way,   that  Endocrinology  has  annexed 
Metabolism  in  thp  Ingbar  Report.     I  qucss  that  mean£ 
that  today,   as  zn  old  exile,   I've  come  home  again  I) 


CLASSICAL  1945-55 

•  Laissez-faire  approach  (Age  of  Faith) 

•  Traditional  grants  (ROl) 

•  Central  mechanism  for  grant 
management  (DRG) 

•  Multidisciplinary  fellowships  (DRG) 

•  Orientation  shifts  from  disciplines 
to  diseases 
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PAPERS  IN  ENDOCRINOLOGY 
SUPPORTED  BY  NIH 

(1970-1976  combined) 
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NUMBER  OF  PAPERS 


THE  NIH  ROl  GRANT  (FY  1979) 


Budget 
category 

Direct  costs 
Personnel 
Suppl ies 
Equipment 
Travel 

Purchased  services 
Hosp.  &  outpatient 
All  other 
Indirect  costs 

Total 


Average 
grant 

(thousands)  Percent 


$56.6 

71% 

38.6 

49 

8.8 

11 

3.6 

5 

0.9 

1 

0.8 

1 

0.1 

3.8 

4 

22.5 

29 

$79.1 

100% 

Budgeted  amount— $1.1  million 
Number  of  awards— 14,210 
Estimated  no.  of  Pis— 12,030 
Number  of  institutions— 716 
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THE  NIH  POl  GRANT  (FY  1979) 
Average 

Budget  grant 
category  (thousands) 


Direct  costs  $427 

Personnel  270 

Supplies  52 

Equipment  28 

Purchased  services  23 

Hosp.  &  outpatient  16 

Travel  5 

All  other  33 

Indirect  costs  156 

Total  $583 


Percent 

73% 
46 

9 

5 

4 

3 

1 

5 
27 

100% 


Budgeted  amount--$258  million 
Number  of  awards--443 
Estimated  no.  of  PIs--400 
Number  of  i nstitutions--146 


ROl  AND  POl  GRANTS  BY  INSTITUTE,  FY  1979 
(Dollars  in  Mil  1  ions) 


Institute 

ROl 

POl 

r 

Total 

$1,118.6 

$260.1 

4.3 

NIA 

22.4 

9.9 

2.3 

NIAID 

93.5 

11.5 

8.1 

NIAMDD 

173.4 

14.3 

12.1 

NCI 

191.3 

93.2 

2.1 

NICHD 

84.9 

22.4 

3.8 

NIDR 

22.6 

3.1 

7.3 

NIEHS 

19.7 

8.0 

2.5 

NEI 

70.5 

NIGMS 

175.3 

13.4 

13.1 

NHLBI 

177.5 

69.2 

2.6 

NINCDS 

87.5 

15.0 

5.8 

BAROQUE  1965-75 

•  Slower,  bizarre  expansion 

•  NIMH,  disease  control,  and  technology 
transfer  (RMP)  out 

•  Responsibility  for  nation's  health 
manpower  ($520  million  in  1973) 

•  Disease-of-the-monih,  highlighted  by 
Cancer  Act  of  1971 

•  OMB  at  odds  with  scientific 
community  on  policy— research  training 
and  general  support 
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CONTEMPORARY 
1975-85 

•  Level,  then  shrinking  budgets  due 
to  inflation 

f  1979  peak  in  constant  dollars 

•  Indirect  costs  continue  to  rise 

•  Period  marked  by  strong  initiatives 
...technology  consensus  and  transfer 
...HEW-wide  research  planning 
...strong  program  budgeting 
...effort  to  stabilize  research  grants 


HISTORY  OF  CONGRESSIONAL  ACTION  ON 
BUDGET  REQUESTS  FOR  NIH 
FY  1969  -  1980 
(Millions  of  Dollars) 


Fiscal 
year 

President ' s 
budget 

Appropriation 
Current  $    Constant  $ 

1969 

$1,131 

$1,118 

$1,118 

1970 

1,084 

1,061 

998 

1971 

1,119  ■ 

1,213 

1,078 

1972 

1,360 

1,506 

1,276 

1973 

1,620 

1,763 

1,425 

1974 

1,577 

1,790 

1,362 

1975 

1,835 

2,093 

1,437 

1975 

1,980 

2,302 

1,471 

1977 

2,165 

2,544 

1,506 

1978 

2,596 

2,843 

1,566 

1979 

2,885 

3,190 

1,623 

1980 

3,186 

3,388 

1,580 
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NUMBER  OF  NIH  RESEARCH  PROJECT  GRANTS 

FY  1970-1981 


FY 

Total 

CoiTiDet  i  HQ 

1970 

Jtm  ^    1  W 

9 , 688 

2.580 

1971 

9.313 

2.691 

1972 

9  848 

3  625 

1973 

9,575 

2,592 

1974 

11,162 

4,540 

1975 

11,535 

4,663 

1976 

11,889 

3,464 

1977 

12,022 

3,840 

1978 

13,069 

5,200 

1979 

15,335 

5,944 

1980* 

16,200 

4,700 

1981* 

16,500 

5,000 

*E St i mated. 


REMARKS  1/ 
by 

Donald  S.  Fredr ickson,  M.D. 

2/ 

Good  morning.  It's  my  pleasure  to  welcome  you  to  an  occasion 
of  some  joy.  It  is  the  sharing  in  a  process  of  self-renewal  which 
is  important  to  all  living  organisms.  Here  at  NIH  we  share  a 
self-perception  that  we  are  a  special  kind  of  living  organism — one 
of  the  most  fragile  kinds.  We're  not  a  government  agency.  We're 
a  university.  And  I  think  that  we  really  are,  by  almos^t  any  defi- 
nition.    If  you  take  Carlyle's  view  "that  a  true  university  is  a 

pile  of  books,"  we've  a  million  and  a  half  volumes  stacked  in  the 

ii 

complex  where  we're  sitting  this  morning.     Or  if  a  university  is  a 
community  of  scholars,  we  have  only  to  stroll  on  this  campus  to 
see  more  than  a  thousand  at  work.     There  are  even  more,  for  the 
limits  of  this  particular,  university  are  not  just  some  300  acres. 
There  are  really  almost  100,000  scholars  over  the  globe  whose 
search  for  reality  and  for  truth  is  lighted  by  lamps  whose  fuel  is 
renewed  periodically  from  here.     NIH  is  a  university  even  in  the 
cosmic  sense.     And  if  a  university  be  a  collection  of  deans,  then 
a  more  than  adequate  number  of  replicas  of  these  are  crammed  into 
Senator  Hill's  sumptuous  parlor  here  this  morning. 

As  certain  as  we  have  been  of  the  validity  of  our  claim  tq 
being  a  university,  as  frequent  have  been  our  claims  to  a  lack  of 

1/    For  presentation  at  the  Swearing-in  Ceremony  of  Dr.  Vincent 

DeVita  as  Director  of  the  National  Cancer  Institute,  10:30  a.m., 
August  8,  1980,  Lister  Hill  Auditorium,  NIH,  Bethesda,  Maryland 

2/    Director,  National  Institutes  of  Health 
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some  of  the  most  ordinary  scholastic  amenities.     Until  the  early 
seventies  the  only  academic  processions  we  had  were  the  annual 
progression  of  Institute  Directors  before  the  appropriations 
committees  early  in  the  spring  semester «     An  Act  of  Congress  in 
1971  improved  upon  this  bare  cupboard  of  social  occasions  in  the 
sense  of  elevating  two  among  the  numerous  directors  to 
Presidential  appointments  and  thus  entitling  us  to  share 
infrequently  in  more  ceremonious  swear ings-in. 

There  is  some  cost  to  these  new  amenities,  of  course.  We 
have  to  lose  a  director  first  to  swear  a  new  one  in;  but  that, 
too,  is  part  of  the  necessary  process  of  renewal.     The  National 
Cancer  Act  of  1971  added  more  than  amenities  to  a  part  of  NIH 
which  began  in  1937,  when  in  his  second  term  Franklin  D.  Roosevelt 
signed  the  National  Cancer  Institute  Act  and  created  the  first  of 
the  "categorical"  colleges  in  this  university.     The  bill  setting 
up  the  National  Cancer  Institute  was  sponsored  by  every  senator 
and  passed  unanimously  by  the  House.     And  today  that  Institute  is 
the  origin  of  half  of  all  the  support  around  the  world  for  the 
search  to  conquer  the  deadly  secrets  of  the  disease  that  excites 
so  much  fear  and  anxiety  among  people  everywhere. 

We're  now  in  the  fifth  decade  of  the  NCI  suzerainty  over 
research  in  neoplasia  and  I  think  the  probability  is  very  high^ — 
one  learns  not  to  be  too  exact — that  this  decade  may  bring  us  the 
clean  dissection  of  the  molecular  basis  of  the  cause  of  at  least 
one  form  of  cancer.     And  this  is  going  to  initiate  a  long  awaited 
phase  of  specificity  in  the  prevention  and  control  of  this 
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disease,  offering  as  well  a  new  level  of  hopefulness  to  people  all 
over  the  world. 

The  fact  that  so  much  of  the  world's  research  radiates  out 
from  here  makes  the  directorship  of  the  National  Cancer  Institute 
a  position  of  extraordinary  responsibility.    We  are  delighted  that 
today  we  are  here  to  witness  the  swearing  in  of  Dr.  Vincent  T. 
DeVita  as  the  ninth  in  a  succession  of  dedicated  and  gifted  people 
who  have  led  the  National  Cancer  Institute.     Vincent,  you  are  the 
first  of  the  special  guests  at  the  dais  whom  I'd  like  to  introduce 
today,     I  speak  for  all  of  your  colleagues  who  are  delighted  at 
the  appointment  that  you  represent.     You  not  only  bring  a  vast 
amount  of  energy  to  the  awesome  position  you  have  accepted,  but 
you  add  a  grat  deal  of  enrichment  to  an  already  strong  level  of 
upper  management  at  NIH.     Vincent,  we're  delighted  to  welcome  you 
here  today  on  this  occasion  in  your  honor. 

I  should  also  like  to  introduce  another  important  person  next 
to  him,  Mrs.  DeVita — Mary  Kay.     She's  with  us  because  she  also 
symbolizes  something  very  important.     Almost  all  of  us  here  have 
life  mates  of  one  kind  or  another,  and  if  there's  any  place  where 
comparison  of  the  amenities  between  this  university  and  the  others 
comes  out  so  strongly  negative  it  is  the  special  financial  sacri- 
fices that  the  wives  and  others  in  the  families  of  our  scientists 
sometimes  have  to  make.    Mary  Kay,  you've  already  won  our  hearts 
over  the  years  with  an  extraordinary  show  of  courage  against 
unbelievable  adversity.     I'm  delighted  that  you're  here  today  and 
wish  to  assure  you  how  much  we  want  this  occasion  to  be  a  joyous 
one  for  you. 
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Elizabeth,  we  welcome  you  too.     I  fear  you  won't  see  your 
father  any  more  than  you  do  now.     One  of  the  reasons  that  he's 
scheduled  for  "ascension"  today  is  that  he's  already  devoted  so 
much  of  your  time  as  well  as  his  to  the  pursuit  of  one  of  man- 
kind's most  important  causes.     Thank  you  for  loaning  us  generously 
that  large  portion  of  his  life  that  is  yours,  too.     At  least  you 
greatly  enlarge  your  family  today  by  this  act  of  such  unselfish- 
ness. 

Finally,  I  must  admit  that  if  we  are  a  university,  we  are  one 
with  some  extraordinary  amenities.    We  have  as  the  president  of 
this  university  the  President  of  the  United  States,  and  as  a  Board 
of  Trustees,  the  Congress.'    And  the  activities  that  go  on  here  are 
supported,  I  think  willingly  and  certainly  hopefully,  by  every 

citizen,  every  person,  in  the  United  States.     And  that  special 

i     .  I 
position  among  the  people  allows  us  also  to  have  as  Chancellor  the 

President's  own  personal  representative,  the  Secretary  of  the 

Department  of  Health  and  Human  Services. 

Today  is  my  first  opportunity  to  share  this  particular  podium 
with  Secretary  Harris.     It  does  offer  me  an  occasion  to  issue  an 
emphatic  disclaimer  to  a  mischievous  canard  that  arose  on  a 
previous  occasion  here.     It  was  said  that  I  was  not  on  hand  for  a 
recent  appearance  with  the  Secretary  because  I  preferred  to  visit 
another  live  volcano.    Madame  Secretary,  that  is  not  true.  There 
are  some  similarities,  of  course.     You're  a  natural  phenomenon. 
You're  extraordinarily  active.     You  have  boundless  energies.  But, 
in  my  experience,  they  are  directed  most  successfully  and  always 
to  very  constructive  ends.     As  your  coworkers,  we  have  learned 
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that  as  long  as  we  keep  moving  we  don't  have  to  worry  about  fall- 
out.    Madame  Secretary,  you  have  the  true  admiration  of  all  of 
us.    You've  accepted  us  from  the  very  beginning  as  part  of  your 
domain.     You've  taken  an  enormous  interest  and  care  in  under- 
standing what  we  are  and  you've  supported  us  beyond  all  expecta- 
tions that  we  might  have  of  any  Secretary.    Your  presence  here 
adds  luster  to  this  occasion.    We're  simply  delighted  to  have  you 
here  this  morning  to  officiate  at  the  swearing  in  of  Vincent 
DeVita  as  the  next  Director  of  the  Cancer  Institute.     I  present 
Secretary  Patricia  Roberts  Harris. 


THE  PRACTICE  OF  CARDIOLOGY   IN  THE  21ST  CENTURY* 
Donald  S.  Fredrickson,  M,D.** 

INTRODOCTION. 

I  have  been  a  cardiologist-manque  for  many  years.     Were  it 
not  so  I  would  not  have  the  conceit  to  appear  in  such  dis- 
tinguished company,  pretending  to  predict  the  future  of  the 
practice  of  cardiology. 

In  carrying  out  my  part  of  the  bargain,   I  intend  to 
concentrate  on  the  trends  in  science  as  a  base  for  my  specula- 
tions.    Here  I  am  helped  by  the  undeniable  parental  relationship 
between  research  and  medical  or  health  practice.  Scientific 
experimentation  and  observation  are  the  father  of  the  healing 
arts.     The  generation  time  is  constantly  decreasing  through  what 
is  called  "accelerated  technology  transfer."     I  would  guess  that 
a  decade  is  a  reasonable  average  lag  time.     Thus  if  I  try  to 
predict  where  biomedical  research  may  be  in  1990,   I  should  be 
able  to  extrapolate  to  some  features  of  practice  in  the  year 
2000.     Even  so,  biomedical  and  behavioral  research — in  all  the 
collected  health  sciences — is  moving  so  fast  that  a  leap  to  the 
next  decade  is  along  and  dangerous  jump;  and,  about  to  spring,  i 
tremble  now  on  the  brink  of  such  a  chasm.     As  the  Director  of  NIH 
I  should  know  better  than  anyone  the  fate  of  prophets  who 

*    Presented  at  the  Interamer ican  Congress  on  Cardiology  in 
San  Juan,  Puerto  Rico,  on  September  13,  1980. 

**    Director,  National  Institutes  of  Health,  Bethesda,  Marvland.' 
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prematurely  premise  new  gifts  in  health  to  the  public  patrons  of 
research. 

In  comparing  both  scientific  understanding  and  its  practical 
application  to  health  across  the  various  medical  subdivisions  or 
specialties,  one  is  impressed  by  the  relative  maturity  of 
developments  in  the  cardiovascular  area.     This  is  not  just  a 
feature  of  our  time.     It  has  existed  from  the  end  of  the  medieval 
period.     The  central  role  and  universal  distribution  of  the 
cardiovascular  system  led  the  earliest  anatomists  to  concentrate 
upon  it,  as  witnessed  in  Vesalius'  texts,  for  example. 

The  ceaseless  motion  of  the  heart,  inspiring  a  high  interest 
in  the  intriguing  mechanics  of  the  circulation,  also  made  the 
cardiovascular  system  a  major  theme  of  the  earliest  physiology 
and,  we  may  say,  of  clinical  investigation,  given  the  seminal 
role  played  by  William  Harvey  in  the  latter.     The  cardiovascular 
system  provided  subjects  for  some  of  the  earliest  pharmacology, 
Cannon's  development  of  the  concept  of  homeostasis,  and  lessons 
drawn  from  muscle  contractions,  like  Starling's  law.     These  offer 
additional  evidence  of  the  forward  salient  represented  by  cardio- 
vascular science  from  the  post-Galenic  to  the  Modern  period. 

In  our  time,  the  heart  has  been  converted  from  a  secret 
place,  expressly  forbidden  to  surgeons,   into  a  veritable  play- 
ground for-  them — one  in  which  they  seem  to  have  displaced 
physicians  by  having  the  better  cure  for  nearly  every 
abnormality.     If  they've  yielded  hypertension  back  to  the 
internists,   it's  mainly  because  they're  now  so  busy  curing  angina 


through  bypass  grafts,  and  arrhythmias  by  excision.  The 
correction  of  congenital  abnorinali ties  and  acquired  valvular 
defects  has  become  so  routine  that  some  young  physicians  may 
think  the  heart-lung  machine  first  came  to  the  Americas  on  the 
Santa  Maria. 

The  medical  achievements  in  diagnostics  which  paved  the  way 
for  the  surgeons  were  no  less  spectacular  in  their  way.     I  can 
remember  the  day  of  the  first  trans-septal  left  heart  catheteri- 
zation and  the  first  whiffs  of  labeled  krypton.     And  all  of  us 
are  aware  of  the  pace  in  generation  of  ever-newer,  more  pov/erful 
imaging  techniques. 

[SLIDE] 

I  admire  now  the  courageous  thrusts  of  contemporary 
internists,  the  resurgence  of  medical  countermeasures  to 
recapture  surgical  territory  taken  in  the  Pectoral  Wars  .    .   .  the 
adventuresome  bloodless  knives  which  reshape  deformed  vessels  by 
a  force  raajeur.     Or  the  washing-down  with  streptokinase  at  the 
earliest  tinge  of  pain,  purging  the  premonitory  thrombus.     Or  the 
reluctant,  sometimes  nostalgic  setting  aside  of  those  trusty 
standbys  in  "medical  management,"  the  beta  blockers  and  nitro- 
glycerine, to  make  way  for  new  weapons  like  the  calcium 
antagonists. 

Prevention  is  the  true  sign  of  maturation  of  a  medical 
specialty.     Cardiology  has  been  the  first  to  lead  successful 
national  crusades  to  reduce  mortality  and  morbidity  from  major 
chronic  disease,   like  hypertension,  and  ischemic  heart  disease.- 
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Likewise,  cardiology  has  been  a  leader  in  establishing  norms  for 
conduct  of  clinical  trials,  and  for  vast  epidemiological  observa- 
tions that  make  possible  their  better  design. 

The  risk-factor  analyses,  an  important  shield  in  our  still 
primitive  attacks  upon  a  disease  with  multiple  causes,  will  be  a 
hallmark  in  the  history  of  hygiene  in  the  second  half  of  the  20th 
century.     They  have  much  greater  predictive  power  in  populations 
than  in  individuals,  of  course,  and  they  will  need  augmentation 
by  more  specific  markers  in  the  years  ahead. 

After  such  glittering  success,  cardiovascular  research  need 
not  be  too  anxious  because  areas  within  it  are  now  passing 
through  a  more  static  phase.     Research  has  a  natural  rhythm; 
systole  is  followed  by  diastole,  as  every  cardiologist  under- 
stands. 

In  the  last  few  years  other  areas  of  research,  seeming 
remote  from  cardiology,  have  sprung  alive  and  are  now  in  a  phase 
of  luxuriant  growth.     Intersections  of  technique  and  opportunity 
are  passing  before  us  with  breathtaking  speed.  Tomorrow's 
cardiologist  must  take  note  of  the  showers  of  luminescence  rising 
above  other  disciplines.     They  will  be  sources  of  both  energy  and 
light  for  forthcoming  penetration  of-  mysteries  relevant  to 
cardiovascular  science  and  its  practical  extensions  in  the  next 
century.     Let  me  mention  just  a  few  of  these  developments. 

Cell  Transformation. 

It  is  difficult  to  exaggerate  the  magnitude  of  present-day 
advances  in  molecular  biology  and  genetics.     The  elucidation  of- 


the  genetic  code  is  a  dozen  years  behind  us.     The  mapping  of 
human  chromosomes  proceeds  apace.     The  magic  of  recombinant  DMA 
technology  has  been  followed  directly  by  the  perfecting  of  a 
crucial  ability  for  rapid  sequencing  of  DNAo     As  each  lock  on 
nature's  secret  is  picked,  keys  for  the  doors  beyond  fall  into 
our  hands.     Surprises  exist  behind  them  all.     Suddenly  there  is 
the  startling  revelation  of  long  intercalated,  non-transcribed 
segments  of  DNA  within  genes  of  eukaryotes  which  prokayotes  do 
not  recognize  as  different.     Portions  of  the  guidelines  for 
recombinant  DNA  research  must  be  revived.     Much  more  importantly, 
these  intercalations  represent  wide  spaces  between  the  evolu- 
tionary scale  of  life  that  will  someday  be  converted  into  control 
of  the  operation  and  destiny  of  certain  cells  and  tissues. 

Cell  transformation  has  several  meanings.     In  the  narrow 
sense  it  means  introduction  of  new  genes — pieces  of  DNA— -into  the 
chromosomes.     Such  alterations  occur  by  action  of  chemical  or 
physical  mutagens,  or,   in  the  most  intriguing  ways,  through 
intervention  of  helper  viruses.     The  genetic  changes  may  induce 
in  cultured  cells  another  "transformation,"  changes  in  the 
behavior  of  cells  that  give  them  neoplastic  properties.     Study  of 
these  phenomena  seems  certain  to  lead  us  one  day  soon  to  the 
molecular  basis  of  cancer. 

The  techniques  of  molecular  biology  are  not  so  easy  to  adapt 
to  cardiovascular  problems.     The  theories  of  cell  transformation 
have  not  been  lost  on  students  of  atherosclerosis,  however. 
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Latter  day  work,  particularly  in  cultured  endothelial  cells, 
has  illustrated  the  central  role  of  endothelial  smooth  muscle 
cells  in  generation  of  the  atheroma.     Benditt  and  Benditt  in  1973 
examined  the  possibility  that  smooth  muscle  cells  in  fibrous 
caps — generally  accepted  as  precursors  of  atheromas— might  be 
growths  from  single  transformed  cells.     Using  patients  heterozy- 
gous for  the  x-linked  isozymes  of  glucose-6  phosphate 
dehydrogenase,  they  provided  evidence  that  fibrous  caps  could  be 
"monoclonal."     Subsequently,  workers  in  Albany  and  Johns  Hopkins 
have  confirmed  these  findings  of  "monotypism"    (selection  of  one 
of  the  two  types  of  cells  possible  in  such  genetic  mosaicism,  the 
normal  aorta  containing  both  marker  enzymes  in  a  generally  random 
distribution).     The  workers  do  not  agree,  however,  that  monotypic 
means  monoclonal .     Other  forces  of  selection  could  be  operating, 
and  for  the  present,  the  mutational  origin  of  vascular  lesions 
remains  intriguing  speculation. 

One  of  the  early  uses  of  mosaicism  was  the  demonstration  by 
Lindner  and  Garn  that  leiomyomas  of  the  uterus  are  monotypic,  and 
likely  monoclonal.     This  leads  one,  concentrating  on  cardio- 
vascular prophecies,  to  wonder  about  cell  transformation  in  the 
causation  of  selective  hypertrophy  of  cardiac  muscle 

Will  the  year  2000  bring  some  evidence  of  altered  somatic 
cell  genes  in  the  genesis  of  hypertrophic  cardiomyopathy?  Here, 
doubtless  heterogeneous  in  origin,  is  a  great  collection  of  dis- 
orders, especially  important  as  a  cause  of  sudden  death  in 
youth.     The  echocardiogram,  and  its  descendants,  have  been  of 
great  value  in  exposing,  v;ith  non-invasive  intelligence,  a 
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tell-tale  warp. in  muscle  distribution  between  septum  and 
ventricular  wall  in  numerous  patients,  some  of  whom  die  suddenly 
in  youth.     Could  these  be  "benign  tumors  of  cardiac  muscle"?  Few 
tissues  are  exposed  to  blood  transported  mutagens  to  the  same 
degree  as  the  heart.     The  presence  of  familial  segregation  does 
not  prove  genetic  cause,  but  greatly  increases  the  probability  of 
aberrant  biochemical  control  of  cellular  proliferation. 

The  subject  of  hypertrophic  cardiomyopathy   (HC) ,  or 
asymmetric  septal  hypertrophy  (ASH)  as  we  learned  it  at  NIH, 
allows  one  to  make  one  prediction  that  seems  safe.     This  is  that 
more  names  for  "HC"  or  "ASH"  will  have  accumulated  by  2001.  The 
list  now  contains  some  60  names  used  to  describe  this  collection 
of  similar  abnormalities  since  Teare's"  description  in  1958  of 
"asymmetrical  hypertrophy  of  the  heart,"     The  tide  has  ebbed 
since  a  record  rate  of  entry  of  eight  new  names  in  1966  alone, 
and  we  may  be  in  recession. 

Clinical  nomenclature  itself  is  under  great  pressure  of 
transformations.     More  than  in  some  medical  specialties  today, 
information  transfer  about  cardiovascular  disorders  involves  a 
high  content  of  eponymic  and  anatomical  terms.     As  this  field 
shares  the  pronounced  trend  toward  higher  specificity,  and 
greater  use  of  biochemical  and  genetic  definitions,  there  will  be 
assurance  'that  the  rate  of  expansion  of  basic  techniques  for 
acquiring  new  information  is  also  on  the  increase  in  cardiology. 

The  ability  to  detect  and  perhaps  alter  genetic  polymorphism 
will  profoundly  affect  many  aspects  of  medi  cal  oraCtiice 
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2001.     Cardiovascular  practice  in  the  21st  century  will  share,  at 
the  least,  an  expanded  abilif/  to  determine  genetic  differences 
between  individuals  in  susceptibility  to  changing  external 
stresses.     The  formulas  for  etiology  and  the  prescriptions  for 
prophylaxis  will  contain  these  ever  improving  coefficients  of 
intrinsic  difference.     This  is  good,  for  medical  practice  will 
become  more,  rather  than  less,  personal  in  the  attention  it  must 
give  to  individuals,  and  their  special  differences  from  the 
norms. 

Immunology . 

It  is  fortunate- — almost  a  necessity — that  a  "revolution"  in 
the  understanding  of  genetic  regulation  of  cellular  metabolism  is 
being  accompanied  by  one  in  knowledge  of  the  immune  system.  In 
cancer,  at  least,  one  suspects  that  it  is  the  constant  interplay 
between  somatic  cell  mutation  and  immunochemical  rejection  of 
aberrant  cell-type  that  protects  man,  and  separates  him  from 
birds  and  some  mammals  far  more  susceptible  to  virus-borne: 
neoplasia.     Important  immunochemical  control  of  other  disease 
processes  now  obviously  exist  as  well. 

The  sweeping  revelations  of  antibody  structure,   the  chemical 
and  stereochemical  basis  of  their  specificity,  the  control  of 
antibody  production  by  a  complex  set  of  social  interactions 
between  different  castes  of  lymphocytes,  and  has  just  begun  to 
explain  a  number  of  mysterious  conditions.  The  almost  breath- 
taking arrival  of  cell" factor ies , "  either  for  production  of  pure 
antigens   (in  prokaryotes  bearing  recombinant  genetic  messages)  or 
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great  quantitie's  of  pure  antibodies   (in  "hybr idomas" )   are  bat 
some  of  the  new  technologies  destined  to  accomplish  a  vast 
increase  in  understanding  and  controlling  disease.     The  linkage 
of  the  major  histocompatibility  complex  and  its  Ir  genes  to  the 
causation  of  now  nearly  40  diseases  is  of  the  most  extraordinary 
interest. 

How  this  genetic  control  of  immune  responsiveness  can  be 
manipulated  to  affect  healing  or  preservation  of  health  is  barely 
visible  now.     But  the  light  is  steadily  moving  toward  areas  long 
in  darkness  and  much  of  today's  newest  laboratory  results  may  be 
routine  stuff  in  the  practice  of  21st  century  medicine. 

One  effect  certainly  will  be  to  the  introduction  of  much 
greater  specificity  into  therapeutic  encounters  that  presently 
are  still  of  the  crudest   (non-specific)   kind.     The  nonspecific, 
blanket  suppression  now  imposed  in  treatment  of  autoimmune  dis- 
orders, in  neoplasia,  or  for  the  duels  between  graft  and  host 
which  render  helpless  so  much  of  present  day  attempts  at  trans- 
plantation will  yield  to  highly  specific  antibodies  or  cytotoxic 
T  cells  and  other  futuristic  v/eaponry. 

The  relevance  of  all  this  in  2001  to  the  commonest  cardio- 
vascular diseases  is  not  so  easy  to  see.  At  the  least,  several 
important  problems  V7ill  be  affected:  : 

1.  The  vascular  manifestations — in  kidney,  heart,  and  small 
vessels  everywhere — of  the  autoimmune  diseases  should  be 
preventable. 
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2.  The  transplantation  of  kidneys  and  hearts  may  once  again 
be  accelerated  by  increasing  control  of  rejection.  As 
encouraging  as  this  sounds,  organ-switching  is  not  a 
primary  goal  for  future  healing  practice.     It  is 
incumben*-  upon  late  20th  century  medicine  to  reduce  to 
the  minimmum  the  need  for  such  "late-stage"  correctives 
for  failures  in  prevention. 

3.  Chagas'  disease.     Investigations  of  South  American 
trypanosomiasis   (Chagas'  disease)   over  the  past  few  years 
have  revealed  that  Trypanosoma  cruzi  and  heart  tissues 
may  have  cross-reacting  antigens.     This  finding  could 
explain  destruction  of  cardiac  muscle  cells  by  killer 
lymphocytes.     In  addition,  antibodies  reacting  with 
cardiac  tissues  have  been  otained  from  patients  with 
Chagas'  disease.     It  is  a  late  but  fervent  hope  of  all  of 
us  that  the  modern  science  of  both  North  and  South 
Americas  can  at  least  eliminate  this  scourge  from  our 
hemisphere.     It  should  be  a  dedicated  effort  that  we  take 
together. 

Receptors  and  Membranes. 

Here  is  a  view  of  platelets  aggregating  on  the  endothelium. 
First,  one  thinks  of  the  sticky  fingers  covered  with  thromboxane 
and  the  great  revelations  about  the  prostaglandins.     But  the 
sight  of  platelets  reminds  us  how  much  better  we  can  visualize 
and  understand  the  complex  world  of  events  going  on  at  all  cell 
surfaces.     The  concept  of  receptors  has  brought  rational 
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understanding  of  cellular  control  by  circulating  agonists  and 
expression  of  numerous  mutations  involving  some  important  non- 
enzymatic  gene  products.     Indeed  "receptor-deficiency"  looms  as 
one  of  the  commonest  qualifiers  to  be  found  repeatedly  in  the 
taxonomy  of  diseases  in  the  21st  century. 

One  thinks  quickly  of  numerous  magic  sites  on  cell  surfaces 
that  will  determine  workloads  for  cardiovascular  specialists. 

1.  Insulin — and  Diabetes. 

2.  Lipoproteins. 

Apoproteins — will  become  the  diagnostic  indices  and 
perhaps  cholesterol  and  triglyceride  measurements  can 
go  out  with  the  ultracentr if uges . 

Iatrogenic  and  Other  Environmental  Cardiovascular  Disease. 

Economic  concerns,  if  not  a  more  sophisticated  curiosity, 
will  drive  us  in  future  years  to  a  far  better  recording  of  the 
longitudinal  encounters  individuals  have  with  occupational  or 
other  external  hazards  and  v/ith  the  medical  profession.     It  is 
likely  that  we  will  see  and  understand  several  kinds  of  "environ- 
mental heart  disease"  where  none  now  exists. 

We  will  certainly  recognize  more  forms  of  iatrogenic  heart 
disease.     This  electron-micrograph  records  the  cost  of  cardiac 
muscle  of  the  benefits  in  cancer  treatment  afforded  by 
adriamycin.     I  do  not  predict  more  destructive  medicines  in  the 
21st  century  because  I  have  already  supplied  hope  for  increased 
specificity  of  drugs  or  biologicals.     A  better  recording  and 
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correlation  of  medicines  and  medical  events,  hov/sver,  will  make 
us  far  more  conscious  of  the  harsh  bargains  demanded  by  more 
powerful  and  conflicting  technologies. 

Aging  and  Cardiovascular  Disease. 

It  is  not  the  primary  aim  of  aging  research  to  reset  the 
biological  time  clock.     Cardiovascular  medicine  in  conjunction 
with  hygienic  practices  will  continue  to  be  the  major  determinant 
of  life  span. 

The  continuing  upward  shift  in  the  mean  age  of  populations, 
however,  will  have  a  profound  effect  on  medical  practice  long 
before  2001.     At.  least  three  kinds  of  heart  disease  will  not  grow 
less  common  in  a  continuously  aging  wo^rld: 

1)  Aortic  valvular  disease — calcification  of  the   (1%)  with 
bicuspid  aortic  values   (more  tricuspid  calcification, 
too)  while  rheumatic  and  syphilitic  disease  should 
continue  to  decline. 

2)  Electrical  failures*     (Will  there  someday  be  a  pacemaker 
in  every  100th?  every  10th?  person) .     Adding  to  the 
worldwide  search  for  better  energy  resources. 

3)  Any  vascular  disease  arising  from  cell  transformations 
will  be  relatively  more  important  in  the  aging  popula- 
tions.    This  conclusion  is  drawn  from  analogy  with 
cancer — the  cumulative  time  of  exposure  to  mutagens,  the 
declining  DNA  repair  mechanisms  in  the  cell,  and  a  drop- 
off in  immune  competence  all  are  invoked  to  explain 


ascending  rates  of  cancer  in  older  people.  And  so  it  may 
be  with  vascular  tissues. 

FINALE « 

A  recent  conversation  with  a  mathematician  from  Marseilles 
has  given  me  the  insight  I  needed  to  conclude  this  prophesy.  He 
is  a  student  of  Zadeh,  the  Berkeley  master  of  theory  and  practice 
with  "Fuzzy  Sets."     This  is  the  theory  of  the  imprecise: 
mathematical  assistance  in  estimating  the  "possibility"  of 
membership  in  a  given  set,  where  binary— yes  or  no — answers  do 
not  apply,    .  .  ■ 

Take  for  example  the  statements:     "minimal  cardiac  enlarge- 
ment" or  "modest  hypercholesterolemia."     "Fuzzy  set"  theory 
allows  one  to  create  equations  to  determine  the  fit  of  an 
individual  determination  into  the  sets  of  "cardiac  enlargement" 
and  "hypercholesterolemia"  and,  moreover,  to  fit  these  into  more 
complex  matrices  that  assist  diagnosis,  selection  of  therapy,  or 
estimates  of  prognosis.     With  high  speed  computer  assistance,  of 
course,  the  perceptions,  the  impressions,   the  multiple  data 
accessions — hard  and  soft — are  spun  into  print-out  displays  of 
intuition  in  three  or  four  significant  figures. 

It  is  across  such  new  mathematical  bridges,  spanning  the  art 
and  the  science  of  medicine,  that  you  and  I  will  walk  from  the 
20th  into  the  21st  century. 

Despite  what  you  may  hear,  the  golden  age  of  discovery  in 
the  life  sciences  is  now,  not  yesterday.  The  greatest  promise 
for  accomplishment  in  medicine  is  thus  toiaorrcv/,   not  today. 
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REMARKS* 
by 

Donald  S.  Fredrickson,  M.D.** 

It  is  fun  to  be  here  today.     Times  are  more  relaxing  than 
they  were  some  years  ago.    You  asked  (in  relation  to  genetic 
engineering) ,  "Is  the  role  of  the  Administration  to  have  a  gentle 
hand  on  the  tiller?"     I  think  that  is  probably  true  now,  but  I 
can  tell  you  that  back  in  1977  it  was  both  hands  on  the  main 
sheet  and  heels  dug  into  the  transom. 

This  town  is  a  stage.     I  was  pleased  to  be  here  this  morning 
with  Gil  Omenn,  who  is  a  very  gifted  member  of  the  Administra- 
tion, but  he  illustrates  that  it  is  really  a  repertory  company 
that  has  most  of  the  boards  here.     I  have  to  keep  up  with  Gil 
because  I  never  know  whether  we  will  be  sitting  on  the  same  side 
of  the  table.     The  same  thing  is  true  of  Paul  Rogers,  whom  I  met 
sitting  where  you  are  as  he  was  on  the  dais — a  man  who  has  made 
an  important  contribution  to  biomedical  research  and  who  is 
missed  very  much  indeed.     I  remember  that  once  we  ended  up  at  the 
F  Street  Club,  which  he  belongs  to  and  I  do  not,  having  a  piano 
duel,  two  rusty  childhood  amateurs  trying  to  outdo  each  other  in 
playing  something.     I  think  I  came  off  more  brilliantly  with  the 
Chopin  "Scherzo,"  a  part  of  which  I  could  remember,  but  he  was 


Presented  at  the  National  Conference  on  "Recombinant  DNA  and 
the  Federal  Government,"  on  October  9,  1980,  at  the  New 
Marriott  Hotel,  Bethesda,  Maryland. 

** 

Director,  National  Institutes  of  Health 
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iearly  much  more  accurate  and  likely  to  go  a  lot  further.  When 
ne  left  the  Congress  I  gave  him  half  of  "Rachmaninoff's  Varia- 
tions on  a  Theme  by  Paganini,"  and  in  checking  with  him  the  other 
night  we  discovered  that  neither  of  us  has  been  able  to  try  to 
learn  his  part. 

There  isn't  much  new  I  can  tell  you  about  the  past,  of  what 
the  NIH  Director  thought  or  did  about  recombinant  DNA,  because  it 
is  deliberately  part  of  a  vast  public  record.     If  you  are  ever 
interested  you  can  come  by  NIH  and  pick  up  your  volumes  of  the 
DNA  papers,  half  a  shelf  now  of  yellow  volumes  and  more  to  come — 
every  scrap  of  correspondence,  every  official  meeting,  all  tran- 
scribed; and  most  of  the  official  thoughts  that  I  had  are  there. 
What  we  will  do  in  the  future  with  regard  to  specific  actions,  I 
cannot  talk  about  either,  because  we  are  trying  to  preserve  the 
careful  process,  but  I  can  tell  you  just  a  little  bit  of  my 
reminiscences  between  1977  and  now. 

It  was  three  and  a  half  years  ago  that  I  went  to  the 
platform  among  many  other  people  at  the  National  Academy  of 
Sciences,  with  the  air  acrimonious  from  the  debate  on  recombinant 
DNA.     Tremendous  polarization  had  taken  place:     the  stage  was 
full  of  spitballs  and  torn  up  posters.     And  I  tried  to  describe 
what  the  government  was  involved  in — in  arranging  for  some  kind 
of  orderly  procedure  that  would  protect  the  interests  of  all;  and 
there  were  clearly  interests  that  were  poles  apart,  as  many  of 
the  participants  demonstrated. 
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I  remember  that  later  I  heard  from  a  friend  by  the  name  of 
Bengt  Gustafsson  that  so  violent  had  been  the  debate  that  when  I 
came  in  to  talk  a  little  bit  about  what  the  government  was  doing, 
he  thought  that  "it  was  like  the  Romans  coming."    Now,  I  would  be 
flattered  by  that  except  for  two  things.     One  is  that  I,  being  a 
Swede,  know  what  Swedes  mean  by  their  gentle  cynicism,  and  the 
second  is  that  I  certainly  felt  anything  but  in  command  and 
imperious  about  the  situation  at  that  time.    We  had  finished  a 
public  hearing.     The  guidelines  had  been  issued  eight  months 
before.    We  were  in  the  midst  of  meetings  of  the  (Federal)  Inter- 
agency Committee  on  Recombinant  DNA  research,  which  still  exists. 
It  had  been  put  together  as  soon  as  we  realized  that  the  guidelines 
were  to  be  issued  after  we  finally  had  obtained  Presidential 
blessing  for  it  late  in  1976. 

That  committee,  to  live  up  to  its  mandate,  sought  to  develop 
consensus  among  its  25  member  agencies,  which  cover  virtually  all 
of  the  territory  of  regulation  and  research  for  the  Federal 
Government  in  this  field.    We  sought  to  understand  each  other  and 
to  respect  each  agency's  interests  and  anxieties.    We  looked 
carefully  at  legislation,  and  brought  forth  some  recommendations 
to  the  Administration  that  if  it  wanted  by  law  to  make  guidelines 
applicable  to  the  widespread  laboratory  use  of  these  techniques, 
it  would  indeed  have  to  write  a  new  statute;  and  we  suggested  the 
minimal  points  that  ought  to  be  included  in  such  legislation. 

It  was  shortly  after  that  forum  that  the  action  began  in  the 
Congress,  which  Paul  Rogers  very  succinctly  described  for  you,  I 
think  he  is  right  that  here  was  a  demonstration,  and  perhaps  this 
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is  one  of  the  valuable  aspects  of  the  whole  affair — that  the 
scientific  community,  the  great  middle  of  it,  suddenly  awoke  and 
came  out  to  seek  the  truth,  to  urge  great  prudence  and  delibera- 
tion in  any  attempts  to  regulate  laboratory  practices  by  ironclad 
regulations.     It  is  difficult  to  deal  with  laboratory  science — 
moving  as  it  does — in  the  mode  prescribed  by  the  Federal  Adminis- 
trative Procedure  Act,  and  certainly  in  any  mode  prescribed  by 
statute . 

The  state  of  affairs  today  is,  of  course,  very  different. 
There  remain  some  important  institutions  within  government  that  I 
should  mention  further.     First  of  all,  the  Recombinant  DNA 
Advisory  Committee  has  proved  to  be  a  successful  experiment  in 
obtaining  for  the  government  public  advice  of  an  almost  binding 
sort,  and  in  blending  those  requirements  with  the  extraordinarily 
important  efforts  of  maintaining  creativity  throughout  the  scien- 
tific universe.     The  RAC  started  out  as  a  group  of  experts,  with 
one  political  scientist  and  then  one  ethicist.    With  the  revision 
of  the  guidelines  late  in  1978,  it  was  completely  converted  to 
what  many  of  us  were  concerned  would  be  an  unsuccessful  attempt 
to  compress  both  technical  and  policy  advice  into  one  group, 
operating,  as  it  were  on,  line.     I  was  among  those  who  were  con- 
cerned, but  I  did  my  best  to  try  to  convince  the  then-Secretary, 
Joe  Calif ano,  and  the  Department  staff  that  this  seemed  to  be  a 
necessary  accompaniment  to  the  revision  of  the  guidelines,  and  I 
tell  you  that  it  has  worked  thus  far. 

I  believe  the  success  of  this  mixed  body  is  mainly  due  to 
the  caliber  of  its  members  and  to  a  general  change  of  climate. 
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We  are  grateful  to  Ray  Thornton,  former  Chairman  of  the 
Subcommittee  on  Science,  Research  and  Technology.  Having 
conducted  hearings  on  this  subject,  he  had  already  demonstrated 
that  a  layman  can  chair  a  committee  dealing  with  such  technical 
matter  and  do  it  with  extraordinary  flair.    When  he  left  the 
Congress,  it  was  a  loss  to  that  body,  but  some  of  us  were  quick 
to  realize,  about  the  time  we  were  to  broaden  the  RAC,  that  citi- 
zens like  Ray  Thornton  could  participate  effectively  in  the 
public  governance  of  science. 

The  RAC,  then,  goes  on  its  way.     Its  recent  recommendations 
are  before  me  for  consideration.     In  its  hands,  the  guidelines 
have  evolved  in  the  direction  of  removing  from  coverage  certain 
types  of  experiments,  with  the  general  effect  of  returning  to  the 
institutions  the  great  bulk  of  the  responsibility,  leaving  only 
standards  to  be  set  by  a  national  body.     It  is  working,  and  I 
think  we  can  be  generally  pleased — I  certainly  am — with  its 
activities  and  the  direction  it  has  taken  so  far. 

The  Interagency  Committee  does  not  meet  very  frequently  now; 
its  times  of  great  tempest  are  over.  But  it  remains  an  extremely 
effective  organ  for  communication,  so  that  the  agencies  which  at 
first  had  to  accept  one  agency  as  a  lead  in  this  particular 
activity  are  reassured:     they  now  view  that  agency  as  trying  to 
meet  its  responsibilities  while  fully  respecting  the  mandates  and 
responsibilities  of  the  others. 

We  have  had  extraordinary  cooperation  from  the  research 
agencies.     From  the  beginning,  the  National  Science  Foundation 
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and  the  Agriculture  Department,  among  others,  were  quick  to 
accept  the  guidelines.     They  have  continued  to  assist  importantly 
in  all  the  ensuing  stages.     And  I  must  say,  the  same  is  true  for 
all  the  regulators  as  well. 

The  Industrial  Practices  Subcommittee,  which  will  be  of 
interest  to  you,  has  been  in  place  for  some  months.     It  is  there 
to  deal  with  the  questions  that  arise  when  a  set  of  laboratory 
techniques  are  converted  to  more  practical  applications.     It  is 
in  place  to  cope  with  problems,  to  advise  the  parent  committee, 
and  to  interact  with  it  in  the  ativities  that  go  on. 

Much  tribute  must  be  paid  to  the  informal   RAC--  the  kitchen 
RAC — that  we  formed  way  back  in  the  beginning  when  this  matter 
began  to  take  a  third  to  a  half  of  the  time  of  the  Director  of 
NIH,  and  those  are  the  dedicated  staff  people  and  scientists  at 
NIH  who  made  it  possible  for  us  to  cope  with  the  deluge  of  prob- 
lems, the  enormous  numbers  of  forces  that  converged  upon. this 
issue.     I  cannot  pay  tribute  enough  to  all  those  individuals.  I 
may  say,  in  a  matter  of  reflection,  that  it  probably  would  be 
impossible  for  an  agency  coping  with  scientific  matters  to  have 
gone  as  far  as  we  did  without  the  presence  on  its  own  campus  of  a 
scientific  body  of  extraordinary  competence.     To  have  peers  of 
the  world's  best  present  is  an  instrument  of  a  usefulness  beyond 
description  maintaining  the  administrative  role  of  an  organiza- 
tion like  NIH. 

In  my  view  it  is  not  as  a  Roman  that  I  approach  this 
business  today,  or  really  ever  did.     I  much  more  favor  the  Greek, 
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myself — and  not  the  Ionian,  because  I  am  not  that  mathematical  or 
precise.     It  is  much  more  in  the  Athenian  sense  that  the  real 
issues  that  remain — and  always  were  the  most  important — are  the 
relationship  of  man  to  the  molecular  movement  of  science;  and  it 
is  the  ethical  and  moral  and  human  issues  that  still  predominate, 
and  will  be  the  guides  to  the  course  of  this  future  activity. 

When  in  1978  the  guidelines  were  finally  revised  after  an 
exhausting  year,  I  sent  Joe  Calif ano  a  telegram.     I  took  it  to 
him  myself  and  gave  it  to  his  secretary,  Muriel  Hartley,  who  was 
a  tough  one,  and  who  used  to  work  for  Al  Haig.     I  said,  "Muriel, 
this  is  a  telegram  from  the  Vatican,"  and  indeed  it  was  in  Latin 
and  I  had  put  a  great  big  red  seal  on  the  bottom.     To  this  day, 
Muriel  thinks  John  Paul  II  actually  did  have  a  hand  in  its  compo- 
sition.    I  said,  "Habemus  regimen  recombinatum, "  among  other 
things.     "We  have  guidelines."     If  Joe  were  still  there,  and 
Muriel,  I  would  send  another  telegram  in  the  same  poor  Latin, 
something  like  "Vincemos  terrorum" — "We  have  conquered  great 
fear . " 

But  we  are  not  finished  yet  with  the  way  to  handle 
gracefully  this  extraordinary  episode,  you  and  I.    We  must  be 
very  prudent  in  the  way  we  approach  the  use  of  this  extraordinary 
power.     The  ethical  issues,  after  all,  will  remain — now  stronger 
than  the  fears  of  physical  containment  and  infractions.     And  we 
need  to  maintain  the  universality  of  science  in  seeking  a  common 
set  of  principles  in  which  to  operate.    We  have  to  keep  the 
application  of  those  principles  moving  to  the  most  practical 
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locus — which  is  to  the  periphery,  to  local  utilization,  to  the 
institutions  themselves. 

One  of  the  aspects  of  developing  guidelines  to  which  we  paid 
a  lot  of  attention  from  the  beginning  was  the  international.  NIH 
was  not  writing  guidelines  for  the  world.    We  knew  that  we  could 
not.     On  the  other  hand,  what  the  government  was  doing  would 
clearly  have  an  enormous  effect  on  many  other  countries.     It  was 
obvious  that  the  opportunity  to  realize  the  full  value  of  these 
techniques  would  depend  a  lot  on  national  views  of  regulation. 
Whole  equilibria  might  shift  if  different  views  were  taken  in 
this  issue.  ..  - 

I  suppose  I  visited  half  the  world,  not  for  this  purpose 
alone  but  trying  whenever  I  was  in  a  country  to  stop  in  to  talk 
to  the  local  guideline  authorities.     The  differences  between 
Japan,  GMAG  in  Great  Britain,  and  the  Soviet  Union  are  very 
interesting.     Basically,  though,  we  are  in  equilibrium,  and  I 
don't  think  there  is  any  discrepancy  of  great  significance  around 
the  world.     I  know  that  some  of  you  and  your  companies  here  are 
very  much  au  courant  with  that.     I  don't  blame  you  for  testing 
the  waters  on  both  sides.     I  think  that  we  will,  however,  have  a 
relatively  common  set  of  world  standards  provided  we  keep  the 
process  of  evolution  going.     If  GMAG  today  is  down  a  little  lower 
and  the  Brenner  formulas  have  changed  their  numbers,  the  recom- 
mendations of  the  RAG  seem  to  be  pointing  the  same  way.     So  this 
important  aspect  of  competition  in  world  markets  and  exploitation 
is  something  we  have  not  forgotten  from  the  beginning  and  will, 
so  long  as  we  have  guidelines,  be  concerned  with. 


As  you  know,  when  we  first  promulgated  the  guidelines,  we 
asked  industry  first.     Somebody  from  one  of  the  companies  said 
that  this  was  the  first  time  in  his  experience  the  government  had 
asked  anybody  in  to  discuss  what  it  might  do — to  get  your 
opinions.     I  think  that  was  appropriate,  and  we  have  tried  to 
continue  it,  consulting  those  who  want  to  use  this  technique  for 
profit,  along  with  all  the  extremes  of  opinion- — which  range 
across  the  board — for  the  concerns  we  all  have,  profitmakers  or 
not,  for  public  safety. 

I  suppose  I  am  concerned  about  only  one  thing,  and  it's  not 
something  we  can  do  a  great  deal  about.     I  realize  that  some  of 
the  universality  of  science  is  always  threatened  when  there  is  an 
enormous  competition  for  exploitation  of  creative  ideas.     And  I 
hope  we  do  not  see  a  breakdown  in  communication  among  scientists 
— that  we  do  not  make  the  whole  world  proprietary.     This  may  be 
the  view  of  a  romantic.     People  say,  "Well,  look  at  the  chemists; 
they  did  that  30  years  ago."     I  look  at  the  chemists  and  I  am  not 
always  so  happy  about  the  course  of  chemistry  since  it  became  an 
extremely  important  industrial  property. 

I  think  it  is  inevitable  and  necessary  that  these  inventions 
be  used  practically,  and  it  is  important  that  people  make  profit 
from  them  because  that's  the  way  they  will  move  the  farthest  and 
fastest.     But  still,  all  of  you  who  are  concerned  about  this 
aspect  need  to  pay  careful  attention.     I  think  we  are  going  to 
remain  in  a  voluntary  mode,  and  we  will  do  so  as  long  as  we 
retain  our  grace  and  our  etiquette  in  carrying  out  its  responsi- 
bilities.    There  will  be  ethical  issues.     And  here  I  am  no  more 


concerned  about  the  industrial  sector  than  I  am  about  the  univer- 
sity— all  of  us  caught  up  in  a  competitive  world.    We  need  to  be 
careful,  though,  because  something  is  involved  here  that  is 
related  to  the  future  of  generations  yet  to  come,  to  a  sector  of 
science  that  is  much  bigger  than  microbiology  or  genetics:  the 
proof  that  science  can  continue  to  play  a  responsible  role  when 
its  powers  have  become  so  awesome. 

Question;     NIH  has  persistently  denied  that  it  wanted  to  be, 
and  has  attempted  not  to  be,  a  regulator  in  relation  to  recombi- 
nant DNA.    What  is  your  attitude  toward  the  role  that  NIH  would 
continue  to  play  as  more  and  more  regulatory  agencies  perhaps 
find  activities  now  within  their  mandates? 

Answer ;     First  of  all,  I  am  of  the  strong  belief  that  there 
should  be  only  one  national  body  wherein  we  attempt  to  synthesize 
movements  of  knowledge  in  science  into  some  kind  of  pattern  for 
standards.     Any  attempt  to  have  more  than  one  body  doing  this 
kind  of  synthesis  would  be  a  very  serious  move  back  toward  the 
fragmentation  that  threatened  some  years  ago.     I  think  that  NIH — 
which  basically  was  a  center  for  evolution  of  the  guidelines — 
will  continue  to  offer  to  house  and  to  service  that  kind  of  body 
as  long  as  these  standards  need  to  be  set.     And  I  would  guess 
that  we  will  be  able  to  interrelate  these  activities  to  the 
regulatory  agencies  for  some  time. 

The  big  pressure  is  going  to  be  on  the  question  of  handling 
larger  and  larger  volumes  of  proprietary  information.     At  first 


we  said  we  thought  it  couldn't  be  done,  or  it  shouldn't  be  done 
at  NIH.    We  decided  to  do  it.     I  think  it  has  worked.  The 
agencies  that  might  have  regulatory  interest,  as  you  know,  are 
there  on  the  RAC  as  ex-officio  members.     They  keep  themselves 
informed,  as  I  think  they  must.     I  do  not  know  what  the  future 
will  bring  because  I  do  not  think  any  of  us  can  foresee  exactly 
what  kind  of  problems  are  going  to  be  created  and  what  will  be 
the  role  of  the  agencies  for  regulation.     NIH  will  try  to  con- 
tinue in  that  role  as  long  as  it  can,  at  least  in  terms  of 
providing  a  center  for  reference.     It  will  house  as  objective  and 
competent  a  scientific  group  of  information  givers  and  synthe- 
sizers as  could  possibly  be  assembled  in  this  country. 

This  matter  of  regulation  is  something  we  will  all  have  to 
work  out  together.    Clearly,  the  regulatory  agencies  are  going  to 
see  their  authorities  and  mandates  moving  inevitably  toward  the 
control  of  certain  products.     That  is  why  we  keep  the  Interagency 
Committee  there.     The  machinery  is  oiled;  we  can  meet  very 
quickly  and  deal — appropriately,  I  hope — with  problems  as  they 
arise.     The  mechanisms  are  there  to  be  used  when  necessary. 
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Federal  Intervention  in  Higher  Education 

"Two  great  impacts,  beyond  all  other  forces,  have  molded  the  modem 

American  university  system  and  made  it  distinctive        Both  have  come 

primarily  from  the  Federal  government.  Both  have  come  in  response  to 
national  needs."  So  wrote  Clark  Kerr  in  1964.'  The  two  impacts  he 
selected  were  the  Morrill  Land  Grant  Act  of  1862  and  the  commencement 
of  federal  support  of  scientific  research  beginning  in  World  War  II. 

The  biomedical  research  arising  from  the  second  commitment  came  to 
be  supported  and  conducted  largely  through  the  National  Institutes  of 
Health,  for  many  years  now  the  largest  single  source  of  funds  for  research 
and  development  in  American  universities.  At  its  inception  this  was  the 
first  and  only  federal  intervention  in  academic  medicine,  and  for  over  30 
years  it  remained  the  preeminent  one. 

Today  the  field  has  diversified  (Table  I).  The  sum  of  departments,  their 
subsidiaries,  and  other  independent  agencies  with  mandates  and  budgets 
affecting  the  academic  medical  centers  constitutes  a  veritable  Tower  of 
Babel  (Figure  1).  Actually,  the  number  of  agencies  should  perhaps  be 
multiplied  by  three  or  four  to  take  account  of  the  interested  congressional 
committees.  And  that  product  should  be  increased  by  one  or  two  more  to 
avoid  slighting  such  influential  overseers  as  the  Office  of  Management 
and  Budget  and  the  General  Accounting  Office. 

Has  the  federal  philosophy  on  academic  medicine  changed  with  the 
mushrooming  growth  of  interests?  Is  there  a  federal  philosophy  on  this 
subject?  Was  there  ever  one? 

The  federal  commitments  to  harness  the  universities  for  the  enhance- 
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Table  I.  FEDERAL  AGENCIES  HAVING  PROGRAMS  OR  AUTHORITY 
INVOLVING  ACADEMIC  MEDICAL  CENTERS 

Departments 

Agriculture 
Defense 
Energy 
Labor 

Health  and  Human  Services 

Office  of  Civil  Rights 

Office  of  Inspector  General 

Office  of  Human  Development  Services 

Health  Care  Financing  Administration 

National  Center  for  Health  Care  Technology 

National  Center  for  Health  Services  Research 

Alcohol,  Drug  Abuse,  and  Mental  Health  Administration 

Center  for  Disease  Control 

Food  and  Drug  Administration 

Health  Resources  Administration 

Health  Services  Administration 

National  Institutes  of  Health 

Independent  agencies 

Environmental  Protection  Agency 

Equal  Employment  Opportunity  Commission 

National  Aeronautics  and  Space  Administration 

National  Science  Foundation 

Nuclear  Regulatory  Commission 

Small  Business  Administration 

Veterans  Administration 


ment  of  agriculture  and  the  natural  sciences  expressed  broad  popular  intent 
to  have  American  universities  achieve  objectives  both  utilitarian  and 
egalitarian.  Today  that  philosophical  core  remains  as  strong  and  influential 
as  ever. 

Foundations  Before  Federalism 

The  marriage  of  science  and  medicine  in  America  was  a  private  affair. 
The  brokers  were  philanthropists  and  private  foundations,  who  then  played 
a  dominant  role  in  shaping  medical  education  at  the  turn  of  the  20th 
century.  The  federal  government  would  not  be  involved  significantly 
before  World  War  II. 

The  renaissance  in  medical  education  following  publication  of  the 
Flexner  Report  in  1910  took  place  entirely  without  federal  intervention. - 
The  major  agents  of  change  were  the  American  Medical  Association 
(AMA),  the  Association  of  American  Medical  Colleges  (AAMC),  and 
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Fig.  1.  Ziggurat  of  the  Babylonian  type  suggesting  a  modern  medical  center  with  its  accretion 
of  participating  federal  programs 

the  State  governments,  which  legislated  accreditation  requirements  that 
many  proprietary  schools  could  not  meet.  One  can  imagine  the  uproar  if 
the  Congress  had  demanded  acceptance  of  Flexner's  recommendations  and 
thus  caused  the  deaths  of  76  medical  schools,  with  a  generous  share  of  the 
fatalities  during  the  administration  of  William  Howard  Taft! 

Flexner's  investigation  was  underwritten  by  the  Carnegie  Foundation 
for  the  Advancement  of  Teaching.  He  left  Carnegie  about  1911  to  become 
a  member  of  the  staff  of  the  Rockefeller  General  Education  Board.  There 
he  used  the  leverage  of  Rockefeller  philanthropy  to  promote  full-time 
clinical  professorships.  The  first  such  grant  was  to  Johns  Hopkins  in 
1913,  and  was  an  idea  radical  enough  to  be  opposed  by  the  A  MA,  its 
Council  on  Medical  Education,  President  Eliot  of  Harvard,  and  many 
others. 
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An  analysis  of  the  major  foundations  and  their  important  influences 
exceeds  my  present  intent.  To  the  extent  that  philanthropy  still  contributes 
to  the  support  of  biomedical  research,  it  provides  an  essential  relief  from 
some  constraints  inevitable  in  public  funding.  To  the  extent  that  founda- 
tions now  lend  most  of  their  resources  to  encourage  the  medical  centers  to 
better  their  service  and  teaching  functions,  they  have  helped  to  balance  the 
support  of  academic  medicine.  Some  foundations  have  also  sought  to 
bring  about  further  metamorphoses  in  the  self-identity  of  the  institutions. 
But  these  changes,  where  perceived  as  imposing  too  great  a  burden  of  serv- 
ice and  community  obligation,  contribute  to  the  concerns  of  clinical  in- 
vestigators and  other  academic  physicians  that  they  may  be  an  endangered 
scecies. 

Early  Medical  Federalism 

During  the  1930s  the  federal  government,  through  the  New  Deal, 
became  more  active  in  matters  of  health.  Its  interventions,  however,  were 
principally  confined  to  "public  health,"  with  little  involvement  in  aca- 
demic medicine  per  se.  In  fiscal  1941  only  six  of  the  71  four-year 
medical  schools  reported  any  income  at  all  from  the  government. 

The  end  of  the  decade,  however,  saw  the  first  awakening  of  the 
government's  interest  in  extending  its  partnership  with  academia  beyond 
agricultural  arts  and  sciences.  The  Ransdell  Act  of  1930,  which  created 
the  National  Institutes  of  Health  (NIH),  and  the  National  Cancer  Act  of 
1937  provided  funds  not  only  for  intramural  research  but  for  grants  and 
fellowships  to  institutions  outside  the  Public  Health  Service. 

During  World  War  II  the  Armed  Forces  sustained  the  medical  schools 
in  part  through  the  Army  Specialized  Training  Program  (ASTP)  and  the 
Navy  V-12  Program  for  medical  students.  The  G.I.  Bill  for  veterans 
made  it  possible  for  many  of  the  present  senior  leaders  in  academic 
medicine  to  enter  the  profession. 

In  January  1946  the  Veterans  Administration  authorized  affiliation  of  its 
hospitals  with  schools  of  medicine.  This  invaluable  partnership  continues 
today,  salvaged  periodically  by  salary  adjustments  for  Veterans  Adminis- 
tration employees  which  allow  the  hospitals  to  remain  in  competition  for 
qualified  staff. 

Immediately  After  World  War  II 
In  1946  The  National  Institutes  of  Health  took  over  the  research  grants 
being  made  by  the  wartime  Office  of  Scientific  Research  and  Develop- 
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ment.  The  rapid  growth  of  the  Institutes  and  the  interdependence  that 
quickly  developed  between  the  agency  and  academic  medical  centers  were 
soon  to  change  radically  the  recipient  institutions. 

In  1948  the  National  Cancer  Institute  was  joined  by  separate  Institutes 
for  Mental  Health.  Heart,  and  Dental  Research,  continuing  the  categori- 
cal approach  of  federal  funding  for  biomedical  science  that  has  prevailed 
to  the  present  time.  Another  important  aspect  of  this  intervention  has  been 
the  far  greater  role  assumed  by  the  legislative  than  the  executive  branch  in 
determining  the  growth  and  character  of  National  Institutes  of  Health 
funding. 

In  fiscal  1948  the  NIH  budget  was  $29  million.  By  then  all  but  two  of 
the  71  four-year  medical  schools  were  receiving  federal  (NIH)  grants. 
Amounts  varied  widely  from  school  to  school.  The  smallest  was  $4,000 
and  the  largest  SI. 5  million. 

Then  as  now,  the  principal  instrument  used  for  support  was  the  research 
project  grant  to  individual  scientists.  It  had  become  a  key  philosophical 
tenet  that  awards  should  be  based  primarily  on  peer  judgment  of  scientific 
excellence.  During  the  intervening  years  this  requirement  has  been  repeat- 
edly upheld  and  even  written  into  the  statutory  authorities  of  the  Institutes. 
Last  year  the  president  specified  in  his  budget  and  the  Congress  affirmed 
that  investigator-initiated  research  project  grants  had  the  first  priority  in 
continuing  federal  support  of  health  science. 

Threatened  Imbalance 

It  was  not  long  after  the  beginning  of  NIH  grants  that  concern  arose 
about  undesirable  effects  of  supporting  a  single  academic  function  through 
awards  to  individual  scientists.  An  early  decision  by  the  National  Ad- 
visory Health  Council,  the  original  group  charged  with  recommending 
grants,  had  prohibited  payment  of  indirect  costs.  At  the  insistence  of 
grantee  institutions,  this  position  was  soon  reversed  and  up  to  8%  of  the 
total  was  reimbursed.  Gradually  the  amount  permitted  has  increased  to  its 
current  mean  of  nearly  30%. 

In  1950  an  AMA-AAMC  Survey  of  Medical  Education  supported  by 
the  Kellogg  Foundation  concluded  that  the  need  for  academic  medicine  "is 
for  institutional — not  project — support."'  Joseph  S.  Murtaugh  of  NIH 
wrote  in  1972:  "It  was  apparent  in  the  late  1950s  that  broad  use  of  the  pro- 
ject system...  introduced  a  substantial  element  of  instability  into  the 
academic  structure.'"  The  Bayne  Jones  Report  of  1958  advocated  a  "base 
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grant,"  or  general  research  support  grant,  designed  to  strengthen  and  to 
stabilize  research  studies  by  complementing  more  directed  forms  of  bio- 
medical research  support.^  Although  the  original  authorization  passed  by 
the  Congress  for  general  research  support  funds  (P.L.  86-798,  1960) 
permitted  the  Institutes  to  allocate  as  much  as  15%  of  their  research 
budgets  to  such  grants,  the  highest  amount  awarded  was  8%.  Currently, 
the  successor  Biomedical  Research  Support  Grants  program  amounts  to 
about  1.5%  of  the  research  budget.  The  steep  decline  in  this  form  of 
institutional  support  is  a  philosophical  issue  inside  the  administration  and 
certain  committees  in  the  Congress.  It  is  also  a  practical  matter  of 
considerable  importance  to  the  institutions.  A  new  balance  needs  to  be 
struck  during  the  1980s. 

Looking  back,  one  marvels  at  the  flowering  of  the  marriage  between 
science  and  medicine  stimulated  by  NIH  support.  As  the  science  base  for 
medicine  expanded,  more  faculty  members  became  interested  in  research 
and  more  needed  to  be  trained  to  translate  the  new  discoveries  into  health 
practices.  New  waves  of  technology  arising  from  chemistry,  nuclear 
physics,  and  other  basic  disciplines  underwent  similar  expansion  through 
federal  support  to  universities  from  the  Atomic  Energy  Commision  (estab- 
lished in  1946),  the  National  Science  Foundation  (1950),  and  other 
agencies,  adding  to  the  upward  spiraling  opportunities  for  new  knowl- 
edge. There  were  also  complaints,  some  reaching  a  crescendo  in  the  last 
decade,  that  the  attention  of  the  academic  medical  centers  was  distracted 
too  far  in  the  direction  of  science  and  technology. 

Imbalances  did  occur.  There  was  a  shortage  of  time  devoted  to  teach- 
ing. The  space  given  to  instruction  dwindled  as  more  laboratory  space  was 
required.  Some  of  the  distortion  could  have  been  corrected  but  for  a 
generally  accepted  taboo  against  federal  support  of  education  per  se  prior 
to  the  1960s.  Not  only  organized  medicine  but  many  other  factions  in  the 
American  society  were  opposed  to  it. 

Attempts  were  made  in  the  late  1950s  to  pass  legislation  for  construc- 
tion of  facilities  for  medical  teaching  as  well  as  for  research.  Only  by 
striking  the  former  was  it  possible  to  pass  the  Health  Research  Construc- 
tion Act  of  1956.  Indeed,  the  Congress,  apparently  urged  by  the  A  MA, 
held  to  a  narrow  view  of  federal  intervention  in  academic  medicine. 
Congressman  John  Fogarty's  powerful  voice  on  the  House  Appropriations 
Committee  warned  the  NIH  in  1957  that  funds  for  medical  research  were 
not  to  be  spent  for  broad  support  of  medical  education. 
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New  temptations  to  comingle  support  for  research  and  teaching  arose  as 
research  training  became  more  necessary  and  more  popular.  The  addition 
of  new  Institutes  to  the  NIH  and  the  increasing  budget  promised  that 
research  could  become  a  full-time  career.  And,  as  knowledge  rapidly 
expanded,  the  need  for  professional  scientists  to  replace  part-time  ama- 
teurs grew  apace. 

One  by  one,  the  new  categorical  Institutes  were  created,  each  with 
authorizing  legislation  calling  for  the  establishment  of  fellowships  for 
research.  The  authorities  also  called  for  training  related  to  diagnosis  and 
treatment.  Soon  training  grants  exceeded  fellowships  as  vehicles  to  meet 
training  responsibilities. 

Training  Grants 

The  multipurpose  training  grants  were  probably  the  most  important 
federal  influence  on  academic  medicine  for  about  20  years.  They  became 
an  effective  instrument  to  help  schools  to  develop  in  every  department. 
Indeed,  powerful  forces  for  change  sometimes  intruded  heavily  on  internal 
academic  matters.  Some  disciplines  lacked  strong  academic  or  research 
traditions.  It  was  not  official  policy,  but  study  sections  and  site  visitors  are 
said  to  have  advised,  pointedly,  that  training  grants  in  some  disciplines 
were  much  more  likely  to  go  to  separate  divisions  or  departments  than  to 
mere  sections  of  the  parent  medicine  or  surgery  department.  Thus,  the 
growth  of  subspecialization  arising  from  new  technology  brought  unavoid- 
able changes  in  both  the  curriculum  and  the  organization  of  the  medical 
schools. 

Whither  Training  Support? 

NIH  support  for  training  in  biomedical  research  has  declined  from  SI 68 
million  to  $148  million  over  the  last  10  years  (1969-1979).  Several  factors 
have  contributed.  In  the  early  1960s  a  policy  decision  of  NIH  Director 
James  A.  Shannon  narrowed  the  mix  of  clinical  and  research  training 
under  NIH  training  grants  toward  research  alone.  In  1974  a  payback 
clause  was  introduced  in  the  act  authorizing  National  Research  Service 
Awards  (P.L.  93-348).  Perhaps  coincidentally,  a  steep  decline  began  in 
M.D.  applicants  for  training,  and  continued  until  the  proportion  of 
postdoctoral  trainees  having  M.D.  degrees  has  now  fallen  considerably 
below  those  with  Ph.D.  degrees. 

The  tightening  of  the  federal  budget  in  the  late  1960s  brought  the 
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prospect  of  a  plateau  in  research  grant  support.  President  Richard  Nixon's 
attempted  impoundment  of  the  Congress's  budget  increases  for  the  NIH, 
as  well  as  delays  in  reauthorization  of  the  National  Research  Act.  contrib- 
uted to  an  on-again,  off-again  period  of  confusion  about  research  training. 
An  annual  study  of  the  needs  for  training  by  the  National  Academy  of 
Sciences,  mandated  by  the  Act,  continues.  Federal  support  for  research 
training  is  a  crucial  philosophical  issue  needing  resolution  in  the  1980s. 
The  problem  of  the  missing  clinical  investigator  is  complex.  There  is  no 
single  solution,  but  a  much  needed  ingredient  is  a  clarification  of  govern- 
ment intent. 

One  important  carryover  of  the  egalitarian  spirit  of  the  earliest  Federal 
intervention  affecting  the  medical  centers  is  the  development  of  strong 
NIH  programs  designed  to  increase  the  proportion  of  ethnic  minonties  and 
women  entering  the  mainstream  of  health  research.  These  efforts  must  be 
sustained  even  if  overall  funding  should  decline. 

Construction  of  Clinical  Facilities 

The  Hospital  Survey  and  Construction  Act  of  1946  (Hill-Burton)  was  a 
source  of  funds  for  modernization  or  construction  of  clinical  facilities 
needed  by  practically  all  medical  schools.  By  1965  the  federal  government 
had  provided  almost  $2  billion  to  match  S4  billion  to  construct  6,700 
projects  involving  285,000  beds.  During  the  next  10  years  the  Congress 
appropriated  another  $2  billion.  After  1970  the  emphasis  shifted  to 
modernization  of  existing  hospitals  and  construction  of  outpatient 
facilities. 

Federal  Support  of  Medical  Care 

Enactment  of  Medicare  and  Medicaid  in  the  mid-1960s  had  an  extraor- 
dinary effect  on  academic  medical  centers.  This  new  source  of  income  has 
done  for  service  and  clinical  teaching  what  NIH  funds  have  done  for 
research. 

When  third-party  coverage  was  extended  to  former  "charity"  patients, 
the  latter  gained  the  freedom  to  choose  providers.  Teaching  clinics  that 
had  been  operated  with  insufficient  regard  for  the  convenience  of  their 
patients  found  themselves  without  subjects.  The  grim  features  of  former 
charity  wards  were  at  last  dispelled  by  renovations,  inspired  by  compul- 
sory federal  standards  and  by  a  simpler  rule  of  the  marketplace:  patients 
could  now  elect  to  go  elsewhere. 
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Table  II.  IMPACT  OF  SERVICE  INCOME  AND  R&D  ON  MEDICAL  SCHOOL 

REVENUES,  1960-1978 


Millions  of  dollars  Percent 


I960  1965 

1970 

1975 

1978 

I960 

1965 

1970 

1975 

1978 

Total  revenue* 

$436  S882 

SI,713 

S3. 389 

S4,906 

100% 

100% 

100% 

100% 

100% 

Service 

income** 

n.a.  55 

179 

655* 

1,082 

n.a. 

6 

10 

19 

22 

Total  R&Dt 

187  434 

582 

1,050 

1.368 

43 

49 

34 

31 

28 

(federal 

R&D)t 

(136) (361) 

(455) 

(864) 

(1,127) 

(31) 

(41) 

(27) 

(25) 

(23) 

Other 

n.a.  393 

952 

1,684 

2,456 

n.a. 

45 

56 

50 

50 

•Excludes  capital  funding  and  hospital  costs  recovered  from  patients  and  third  parties. 
** Includes  physicians'  fees  from  patients  and  third  parties.  Excludes  revenues  from  sponsored  service 
programs. 

^Represents  sponsored  R&D  (research  grants  and  contracts).  Includes  indirect  costs  recovered  for 
R&D  and  other  sponsored  programs. 
+  Estimated. 

Source:  Association  of  Amencan  Medical  Colleges 


Also  important  was  the  acquisition  of  professional  fees  as  a  source  of 
support  for  physicians,  house  staff,  and  other  academic  affairs  (Table  II). 
Another  rapidly  expanding  source  of  revenues  has  been  state  and  local 
government  funding.  Thus,  federal  funds  for  research  in  medical  schools, 
although  continuing  to  rise,  have  declined  considerably  over  the  last  10  or 
15  years  as  a  proportion  of  the  schools'  total  revenues  for  educational 
purposes.  Federal  research  support  as  a  proportion  of  total  research  in 
medical  schools  has  not  changed  appreciably  during  that  same  period. 


Regional  Medical  Programs 

In  the  mid-1960s  Lyndon  Johnson,  at  the  urging  of  a  group  of  promi- 
nent academicians  and  other  friends  of  academic  medicine,  swung  his 
support  to  convince  the  Congress  to  enact  legislation  for  Regional  Medi- 
cal Programs  designed  to  induce  medical  schools  to  increase  their  commu- 
nity involvement.  By  offering  federal  support  for  staffing  and  projects 
approved  by  the  Department  of  Health,  Education,  and  Welfare,*  Region- 
al Medical  Programs  emphasized  continuing  education  for  health  profes- 
sionals, with  the  medical  school  as  the  hub  of  a  regional  program. 

It  is  noteworthy  that  at  first  the  Congress  entrusted  the  NIH  with 


•Split  into  a  Department  of  Education  and  a  Department  of  Health  and  Human  Services  on  Mav  7. 
1980. 


Bull-  N  Y,  Acad.  Meo. 


FEDERAL  PHILOSOPHY 


463 


fostering  these  programs.  The  departure  from  scientific  orthodoxy,  howev- 
er, was  too  much  for  the  Institutes,  and  the  Regional  Medical  Programs, 
by  the  time  of  their  lingering  death  in  the  early  1970s,  were  housed  m 
another  conglomerate  agency.  Many  patterns  of  interinstitutional  collabo- 
ration brought  into  being  through  Regional  Medical  Programs  have  per- 
sisted and  expanded. 

Student  Loans  and  Capitations 

A  growing  concern  over  an  impending  shortage  of  physicians  generated 
pressures  that  led  to  enactment  in  1963  of  the  Health  Professions  Assis- 
tance Act.  Here,  at  last,  was  direct  federal  support  for  medical  education 
through  construction  and  student  loans.  The  authority  of  this  legislation 
was  broadened  in  1965  and  1966,  and  more  comprehensive  means  of 
federal  support  to  developmental  and  basic  improvement  grants  were 
provided  by  the  Health  Manpower  Act  of  1968.  Capitation  supports  were 
offered  to  increase  enrollments.  In  the  Department  of  Health,  Education 
and  Welfare  reorganization  of  1968,  the  Bureau  of  Manpower  Education, 
was  placed  in  the  NIH,  on  grounds  that  the  NIH  was  the  agency  in  closest 
contact  with  academic  medicine.  But,  again,  the  marriage  did  not  last,  and 
the  bureau  was  transferred  from  the  NIH  in  1973  to  form  the  core  of  the 
new  Health  Resources  Administration. 

Under  the  impetus  of  this  federal  funding,  there  was  an  unprecedented 
expansion  of  facilities  for  training  professional  health  personnel.  In  the 
decade  ending  in  1976  a  total  of  41  new  health  professional  schools — 
including  28  schools  of  medicine  and  osteopathy — were  opened.  The 
annual  number  of  medical  and  osteopathic  graduates  rose  by  85%. 

In  the  late  1960s  and  early  1970s  an  effort  to  meet  the  long-felt  need  for 
better  balance  between  research  and  training  took  the  form  of  direct 
support  to  the  schools,  but  was  tied  to  the  movement  to  increase  the 
number  of  physicians  entering  family  practice  (P. L.  91-696  and  P. L.  92- 
157,  Sec.  107).  Figure  2  depicts  one  of  the  heroic  efforts  exerted  by  the 
Congress  to  save  American  medicine  from  elitism  and  overspecialization. 

Today  we  have  more  than  450,000  physicians — nearly  double  the 
number  in  the  early  1960s — and  the  schools  are  turning  out  about  15,000 
new  physicians  each  year.  The  Graduate  Medical  Education  National 
Advisory  Committee,  a  body  of  academic  and  other  experts,  predicts  that 
by  1990  we  may  reach  a  level  of  536,000  licensed  practicing  physicians  in 
this  country.  The  Committee  has  recently  announced  conclusions  that  this 
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Fig.  2.  The  edifice  of  medical  education  as  once  perceived  by  some  members  of  the  Congress 
(c.  1970),  who  sought  to  preserve  equilibrium  by  heroic  efforts 

would  constitute  a  gross  surplus  of  about  70,000,  with  substantial  short- 
ages in  some  specialties  and  continued  unevenness  in  geographic  distribu- 
tion." Obviously,  the  implications  of  these  findings  must  be  examined 
carefully.  Figure  3  is  a  fanciful  projection  of  the  consequences  to  be 
expected  from  precipitous  reaction  to  such  dire  predictions. 

By  1976  federal  support  for  health  professional  education  began  to  de- 
emphasize  expansion  of  training  capacity  and  to  concentrate  on  the  mal- 
distribution problem — both  as  to  areas  of  specialization  and  to  geographic 
availability  of  physicians.  The  moves  reinforced  utilitarian  impulse  rather 
than  serious  turns  in  ideology.  Federal  carrots  were  offered  to  develop 
training  programs  for  family  practice.  The  National  Health  Service  Corps 
was  set  up,  offering  rewards  to  the  would-be  health  professional  personnel 
who  participated  in  the  program.  The  Corps  was  designed  to  improve  the 
distribution  and  retention  of  physicians  and  other  health  care  personnel  m 
chronically  underserved  areas. 
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Fig.  3.  The  structure  of  academic  medicine  has  recently  been  appraised  from  two  positions. 
The  Graduate  Medical  Education  National  Advisory  Committee  has  suggested  a  reduction  in 
size  to  avoid  a  gross  surplus  of  physicians  by  1990:**  and  Milton  Friedman,  the  Nobei-winning 
economist,  would  knock  the  tax  supports  out  of  the  foundation  (see  5c/e/jce.  October3,  1980, 

p.  33). 

The  Area  Health  Education  Center  program,  like  the  Regional  Medical 
Programs,  rewarded  institutions  for  reaching  outside  their  walls,  linking 
their  academic  resources  and  training  programs  to  community  hospitals 
and  other  local  institutions  to  address  the  communities'  training  needs  for 
health  professions.  The  program,  now  involving  37  medical  schools, 
emphasizes  primary  care  and  provides  support  for  graduate  and  undergrad- 
uate training  programs  in  medicine,  nursing,  dentistry,  pharmacy,  and  the 
allied  health  professions. 

Preliminary  findings  show  that  the  program  seems  to  be  achieving  its 
goal  of  improving  the  distribution  of  health  care  providers  and  inducing 
medical  students  in  greater  numbers  to  enter  primary  care  residencies. 
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Rising  Philosophical  Conflicts 
Different  bills  are  now  before  the  Congress  that  reflect  some  of  the 
sharpest  differences  in  philosophy  on  medical  education  and  biomedical 
research  since  the  beginning  of  federal  intervention.  Reauthorization  of  the 
Health  Manpower  Act  involves  a  test  between  those  who  want  to  eliminate 
or  drastically  to  reduce  capitation  support  and  those  who  favor  its  continua- 
tion, with  or  without  attached  conditions,  that  have  helped  determine  class 
size  and  added  many  hours  of  famly  medicine  or  primary  care  to  the  cur- 
riculum. 

At  the  same  time,  radical  changes  in  the  authorization  of  the  NIH  are  be- 
ing considered  by  the  Congress.  A  House  bill  would  replace  Section  301  of 
the  Public  Health  Service  Act — the  source  of  continuity  for  NIH  research 
programs  for  many  years— with  the  orthodox  cycle  of  reauthorizations  set- 
ting time  and  dollar  limits  on  the  actions  of  the  appropriation  committees, 
A  Senate  bill  removes  such  restrictions  now  applying  to  cancer,  heart,  and 
training  programs,  but  adds  a  President's  Council  to  recommend  annual 
budgets  for  support  of  all  health  science. 

A  mixture  of  philosophical  and  more  mundane  conflicts  is  involved. 
Academic  medicine  has  shaken  off  any  reluctance  to  enter  the  debate,  and 
from  published  news  reports  has  favored  the  Senate  approach  of  maximiz- 
ing public  input  into  preparation  of  the  president's  budget  for  research 
while  protecting  the  hallowed  statutory  lifeline  assuring  continuity  of  the 
NIH." 

Regulation 

Federal  support  is  everywhere  accompanied  by  some  tax  in  procedure. 
This  is  partly  reckoned  in  requirements  to  show  fiscal  accountability. 
Other  exercises  in  morality  are  also  charged — demands  that  change  within 
the  ethical  frames  of  reference  obtaining  in  this  country  and  in  the  world 
at  large.  Not  a  little  of  the  rise  in  procedural  tax  is  due  to  astonishing  in- 
creases in  the  power  of  biological  research  to  extend  lives  and  affect  living 
things.  A  complex  structure  of  regulation  and  administrative  law  continues 
to  arise  from  heightened  public  awareness,  and  sometimes  anxiety,  about 
the  potential  for  harm  as  well  as  good  in  the  new  technologies. 

There  is  a  prevailing  federal  policy  on  some  of  the  regulation  that 
accompanies  the  supply  of  public  funds  for  both  animal  and  human 
experimentation.  This  is  an  emphasis  upon  the  setting  of  uniform  national 
or  even  international  standards  for  humane  and  safe  practices  and  the 
enforcing  of  the  standards  locally  in  the  institutions.  The  NIH  guidelines 
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for  recombinant  DNA  research  have  provided  a  recent  valuable  experi- 
ment in  applying  special  precautions.  Local  determination  under  national 
guidelines  is  rapidly  being  restored,  and  institutions  have  demonstrated  an 
admirable  capability  to  accept  the  burden  of  self-regulation.  This  victory 
of  sensible  regulation  is  one  that  the  NIH  and  the  academic  communities 
have  won  by  working  together  with  the  public,  and  all  of  us  share  a  deep 
interest  in  holding  to  this  principle. 

The  situation  in  respect  to  requisites  for  demonstration  of  fiscal  ac- 
countability is  presently  far  less  admirable.  Few  universities  have  account- 
ing systems  equal  to  the  time-and-effort  requirements  imposed  upon 
grantees  and  contractors  by  federal  auditors.  There  has  been  a  lamentable 
failure  of  the  research  program  managers  and  the  audit  or  fiscal  authorities 
in  the  federal  government  to  work  together  in  constructing  feasible  sys- 
tems to  keep  accounts  and  to  detect  fraud  appropriate  to  the  nature  of 
scientific  investigation  and  its  necessary  admixture  of  teaching  and  medi- 
cal practice. 

There  is  just  cause  for  academic  anxiety  about  such  fiscal  accounting 
requirements  as  are  exacted  by  Office  of  Management  and  Budget  Circu- 
lar A-21;  about  how  civil  rights  legislation  will  be  implemented,  including 
the  subcontracting  strictures  of  the  Acts  (like  P.L.  95-907)  designed  to 
increase  access  to  government  contracts  with  small  businesses  run  by 
minorities  and  women;  about  some  of  the  conflicting  agency  views 
concerning  the  duties  of  institutional  review  boards:  and  about  the  at- 
tempts of  some  state  or  regional  Health  Planning  Agencies  to  determine 
the  appropriateness  of  equipment  or  facilities  awarded  for  research  in 
teaching  hospitals. 

The  major  federal  agencies  involved  with  the  academic  medical  cen- 
ters— especially  the  National  Institutes  of  Health  and  the  parent  Public 
Health  Service — have  a  definite  responsibility  to  foster  ecumenical  resolu- 
tion of  conflicts  in  procedures  between  diverse  government  agencies. 
They  must  also  speak  clearly  to  both  the  Congress  and  the  executive 
branch  about  how  academic  institutions  are  best  enabled  to  serve  the 
public  needs.  At  the  same  time  one  also  cannot  overemphasize  the  need 
for  universities  to  foster  consensus  in  and  among  themselves  about  the 
best  avenues  to  sensible  compromise  and  accommodation  to  reasonable 
public  demands.  Sometimes  the  university  community  least  understands 
the  tensions  created  by  division  of  faculty  loyalties  between  alma  mater 
and  financial  patron. 
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Oracular  exercise 

That  last  thought  should  set  the  azimuth  for  a  glimpse  into  the  honzon. 
Despite  their  sense  of  thralldom,  American  academic  medical  centers  are 
always  potentially  in  command  of  their  own  destinies.  If  they  deplore 
having  become  public  utilities,  they  at  least  are  most  assuredly  essential 
ones.  And  as  such  they  have  enormous  strength  when  deployed  in  a 
unified  and  reasonable  position. 

The  pluralism  of  federal  influences  upon  academic  medicine  also  has 
virtues  that  soften  any  uneven  contours  in  federal  philosophies.  A  mono- 
lithic agency  funding  all  the  academic  recipients  from  a  single  budget 
could  be  disastrous.  The  total  support  derived  would  almost  certainly  be 
less  than  it  is  now.  At  the  opposite  end,  we  are  also  fortunate  to  have  been 
spared  the  paralyzing  partition  of  government  interests  between  too  many 
powerful,  separate,  and  contending  ministries  of  health,  science,  educa- 
tion, culture,  etc.  This  kind  of  dispersion  in  some  other  countries  has 
made  more  difficult  the  harnessing  of  academic  science  to  problems  of 
public  health. 

As  for  research,  the  contribution  of  federal  funds  to  support  it  in 
academic  health  centers  is  likely  to  remain  at  its  present  70  to  80%.  A 
continuation  of  the  funding  of  research  from  private  and  nonfederal 
government  sources  remains  as  important  as  ever.  Current  attempts  to 
attract  businesses  to  provide  support  in  greater  amounts  is  highly  com- 
mendable. One  hopes,  of  course,  that  constraints  on  academic  freedom 
attached  to  corporate  funding  would  be  less  than  those  attached  to  the 
public  purse,  but  this  seems  doubtful. 

It  is  alarming  to  hear  sanguine  expressions  of  confidence  that  private 
patrons  would  come  forth  to  support  all  worthwhile  scientific  research  if 
the  government  withdrew.  One  is  reminded  of  the  dismal  failure-  of  the 
National  Research  Fund,  established  in  1926  to  channel  industrial  funds 
into  basic  research.  A  goal  of  $20  million  over  a  10-year  period  was  set, 
but  only  $379,660  was  received  by  1930.  Four  years  later  $356,402  was 
returned  to  the  contributors.'^ 

The  proportion  of  total  medical  center  revenues  that  flow  from  the  NIH 
and  other  federal  research  sources  is  well  below  what  it  was  15  years  ago 
(Table  II),  and  the  ability  of  these  funds  to  reshape  or  change  drastically 
the  roles  of  the  medical  schools  has  passed  its  peak.  The  basic  accommo- 
dation has  been  made,  and  the  search  today  is  for  stabilization  of  the 
system  for  inquiry  created  in  the  schools  through  two  decades  of  rapid 
growth  and  a  recent  leveling  off. 
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A  curious  thing  about  the  leveling  off  of  growth  in  the  scientific  effort 
is  the  strain  it  places  on  the  present  mechanism  to  maintain  productivity. 
The  health  applications  of  the  basic  inventions  arising  from  earlier  efforts 
in  chemistry  and  biology  have  increased  dramatically  in  the  last  decade. 
The  areas  of  genetics  and  immunology  are  two  striking  cases  in  point. 
Adaptation  to  asymmetrical  opportunities  and  the  provision  of  trained 
specialists  to  take  practical  advantage  of  them  cannot  be  met  in  the  same 
manner  as  before.  The  past  answer  was  general  growth.  If  economic 
constraints  on  the  size  of  the  total  system  cannot  be  relieved,  then  there 
must  be  displacement  of  resources  from  one  tleld  to  another — shifts  that 
relate  to  both  research  and  training. 

Redeployment  of  effort  in  a  "zero-sum  game"  requires  philosophic 
delicacy  that  does  not  come  easily  to  organizations  adapted  splendidly  to 
general  expansion.  Arrangements  have  to  be  made  to  protect  areas  in 
diastole  (a  necessary  part  of  the  rhythm  in  research  and  development)  and 
to  maintain  the  proper  balance  between  fundamental  inquiry  and  practical 
application.  And  priorities  must  be  established  without  departure  from  the 
scientific  quality  requisite  for  any  biomedical  support.  So  far  as  biomedi- 
cal research  is  concerned,  the  highly  categorical  NIH,  the  executive  layers 
above  and  around  them,  the  Congress,  and  the  academic  medical  cen- 
ters— all  of  them — must  examine  the  future  together.  Each  will  need  to 
make  some  adaptations  to  sustain  the  original  intentions. 
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NOTES  FOR  OPENING  REMARKS 
at 

THE  MEETING  OF 
CHAIRPERSONS  OF  INSTITUTIONAL  BIOSAFETY  COMMITTEES 
The  Shoreham  Hotel,  Washington,  D.C. 
Monday,  November  24,  1980 

The  original  NIH  Guidelines  for  Recombinant  DNA 
Research  were  issued  in  June  1976.     There  was  a  2  and  a  half 
year  period  between  issuance  of  the  original  Guidelines  and 
their  first  revision  in  December  1978.     Just  prior  to  that 
revision,  in  November  1978,  we  called  a  meeting  of  IBC 
Chairmen  to  discuss  the  pending  revisions.     Now,  two  years 
later,  we  have  called  this  second  meeting  of  IBC  Chairmen. 

Since  December  1978,  we  have  revised  the  Guidelines 
essentially  every  three  months,  following  each  meeting  of 
the  NIH  Recombinant  DNA  Advisory  Committee   (RAC) .  We 
published  a  complete  revised  version  of  the  Guidelines  in 
January  1980,  and  now  again  just  this  month,  November  1980. 

I  am  pleased  that  Ray  Thornton  assumed  the  Chairmanship 
of  the  RAC  in  July  of  this  year.     I  am  pleased  that  Dick 
Krause  and  the  National  Institute  of  Allergy  and  Infectious 
Diseases  have  assumed  increasing  responsibilities  in  regard 
to  the  Guidelines,  including  the  organization  of  this 
meeting.     Later  this  morning,  you  will  be  hearing  from: 
Dick  Krause  on  the  objectives  of  this  conference;  Bill 
Gartland  on  the  revisions  of  the  Guidelines;  and  Ray 
Thornton  on  the  operation  of  the  RAC.     The  simultaneous 
workshop  sessions  this  afternoon  will  allow  intensive 
discussion  of  many  issues  of  great  importance  to  you  and  to 


the  NIH.     Tomorrow  afternoon's  session,  moderated  by  Emmett 
Barkley,  will  deal  with  issues  other  than  recombinant  DNA 
which  impact  on  biomedical  science  —  classification  of 
etiologic  agents,  chemical  carcinogens,  disposal  of  toxic 
wastes. 

The  latest  revision  of  the  Guidelines  promulgated  this 
month  greatly  decreases  the  amount  of  paper  that  will  have 
to  flow  from  your  IBCs  to  NIH.     The  question  has  been  raised 
as  to  whether  it  would  be  useful  for  IBCs  to  send  an  annual 
report  to  NIH  on  the  recombinant  DNA  research  being  done  at 
their  institutions.     I  look  forward  to  your  expressing  your 
views  on  this  issue,  as  on  many  other  isuses  before  you, 
during  this  meeting. 

I  am  pleased  that  this  meeting  includes  not  only 
chairmen  of  IBCs  where  NIH  is  funding  recombinant  DNA 
research,  but  also  the  Chairmen  of  industrial  IBCs,  where 
there  is  voluntary  compliance  with  the  Guidelines.  I 
believe  the  Voluntary  Compliance  Program  is  working  well. 

Lastly,  I  want  to  express  my  deep  appreciation  and 
thanks  to  you  for  performing  yeoman's  service  on  your 
IBCs.     This  task  is  often  thankless.     It  involves  taking 
time  from  your  own  research  and  other  duties.     But  it  is 
vitally  important  to  science  and  to  society. 
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NIH  Director's  /V^ard  REciPiBirs  Ceremdny 
Masur  Auditorium,  Clinical  Qenter 
National  Institutes  of  FfeALTH^  Bethesda^  Maryland 


Her  dynamic  leadership^  initiative^  and  professionalism  were  critical 

TO  THE  successful  U^UNCHING  OF  THE  SOCIAL  AND  BEHAVIORAL  SCIENCE 

programs  of  the  National  Institute  on  Aging. 

SciBiCES  Program,  in  the  Aging  Institute. 
SHIRLEY  EAGLEY 


For  27  years  he  has  provided  cheerful  assistance  and  outstanding 
service  to  patients^  visitors^  and  staff  in  the  Clinical  Center. 


He  is  AN  Elevator  Operator  in  the  Clinical  C 
JOm  H.  BOTTS 


3iui3;' 


For  charting  the  cohfiExiTiES  of  the  NIH  grants  programs  with 

ingenuity  and  PERSERVERANCE^  his  efforts  have  ENABLED  THE  NIH  TO 
fVMNTAIN  A  STEADY  COURSE  IN  UNCERTAIN  TIf€S. 

He  is  Chief.  Keports.  Analysis  and  Presentation  Section. 
Division  of  Research  Grants. 

JOSEPH  A.  BRAoer 


Her  extraordinary  skill  in  managing  ttc  peer  review  of  sensitive 
and  complex  grant  requests  has  served  the  imperative  of  scie^^'ific 
integrity. 

She  IS  Assistant  Chief  for  Special  Review.  Division  of  Research 
BARBARAS.  BYNm 

This  individual  is  the  Director's  '/V^sador  of  Good  Will'  in  t>€ 
service  of  all  NIH. 

He  IS  A  noTOR  Vehicle  Operator.  Office  of  Administration. 

Opfics  OF  T>€  Director. 

JATtS  V.  CARTER 

Her  creativity^  sensitivity^  and  perserverance  has  provided  leadership 
in  tic  develop^ent  of  hypertension  education  and  control  efforts 
for  minorities  and  disadvath'aged. 

She  is  Public  Health  Educator.  Office  of  PREVE^fnQN.  Education 

AND  C0^fTR0L.  HEALTH  EDUCATION  BRANCH,  NATIONAL  HeART,  LuNG. 

Blood  Institute. 


Af^IE  R.  CDLUNS 
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His  concern  i=OR  electrical  safety  has  protected  NIH  patients  and 
his  a>petence  as  an  electronics  design  engineer  is  internationally 
recognized. 

He  IS  AN  Fj  PrTRnNTr5^  Ffvif^TNEER.  BlOI^ICAL  ENGINEERING  AND 
lNSTHUh€fTrATIQN  BRANCH,  DIVISION  OF  RESEARCH  SERVICES. 

RIM)  CORSEY 


His  CREATIVE  contributions  to  ADMINISTRATIVE  MW4A6Er€NT  HAS  SUPPORTED 

nih  generally,  and  the  national  institute  of  environ^ental  health  sciences 
in  particular. 

He  is  NIEHS  Assistant  Executive  Officer.  National  Institute  of 
Environmental  ^alth  Sciences. 

RQBERT  P.  OiLLfN 


It  is  said  that  he  brings  us  light  and  energy  with  dedication  and 
superior  technical  skill. 

W  T5^  an  Electrician.  Divisiqn  of  Engineering  Services. 
Office  qf.ttc^Directdr. 

FRANCIS  T.  DEM3RTE 
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This  person  is  twe  father  of  WYLBUR—that  ubiquitous^  constant,  and 
efficient  servant  that  benefits  researchers  and  >1anagers  in  nih 
laboratories  and  offices. 

HE  IS  CoNPUTFR  Specialist.  Computer  Center  Branch.  Division  of 
Cof-yuTER  Research  and  Technology. 

RDERFAJMAN 

His  DEVELOP^ENT  of  "mOLECUU^R  graphics"  has  made  it  possible  to  SEE 
Th£  UNSEEN  AND  TO  STUDY  TTC  THREE-DIMENSIONAL  STRUCTURE  OF  BIOLOGICALLY 
IMPORTANT  PROTEIN  MOLECULES. 

He  IS  Computer  Specialist.  Computer  Center  Branch.  Division  of 
Computer  Research  and  Technology. 

RICHARD  J.  FEimm 

ft  has  provided  DEDICATED  SERVICE  TO  PATIENTS  IN  NIH  CARE  AND  HAS 
TAUGHT  HIS  YOUNG  CO-WORKERS  IMPORTANT  LESSONS  IN  LIVING  BY  HIS 
PERSONAL  EXA^PL£. 

He  is  Supervisory  Administrative  Technician  in  Clinical  Center 
Admissions. 

JESSE  J.  Fmm,  JR. 

i 


Her  reliable^  efficient^  accurate  work  as  a  laboratory  technician 
has  been  critical  to  the  success  of  research  by  leading  nih  scidftists 

OVER  A  25  YE^  PERIGDo 

She  IS  A  Biological  Laboratory  Tecwician.  LftsoRATORY  of  Biochemistry 
Division  of  Cancer  Biology  and  Diagnosis.  National  Cancer 

Institute. 

RUTH  B.  GASTON 

He  has  played  a  role  in  the  highly  useful  research  punning  reviews 

AND  in  developing  PRINCIPLES  FOR  STRENGTHENING  NIH'S  PLANNING 
CAPABILITIES. 

He  IS  Chief.  Program  Planning  Branch,  Division  of  Program  Analysis. 
Office  of  Program  Planning  and  Evaluation ,  Office  of  the  Director. 

KURTHABEL 


Her  effective  service  on  numerous  NIH-wide  cqw^ittces  has  fostered 

equal  opportunity  and  essential  CONTRIBimONS  to  DEVELOPMEhTT  OF  THE 

NIH  Child  Care  Program. 

She  IS  Equal  E^f^Y^eiT  Opportunity  Specialist.  National 
Institute  of  Dpjtal  Research. 


BARBARA  Y.  IBA 
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Her  pioneering  work  in  discovery  and  mapping  of  complex  genes  and 
her  exceptional  contributions  as  a  scientist  have  earned  international 

recognition  and  the  RESPECT  OF  F€R  COLLEAGUES  AT  NIH. 

S^g  IS  Research  I^icrobiqlqgist.  Ueqratory  of  Inmmdlogy, 
National  Institute  of  Allergy  and  Infectious  Diseases. 

ROSE  UEBEPMAN 

This  individual  is  admired  for  leadership^  ability  as  a  teacher^ 
and  genuine  concern  for  patients  and  fellow  workers. 

He  is  Chief.  Developmental  E^m:RINOLOGY  Branch.  National 
Institute  of  Child  HEALT>^  and  Hu^  DEVELDP^e^^. 

D.  LYNN  mRIAUX.  M.D..  PH.D. 

Her  ABLE  SERVICES  AS  A  PROFESSIONAL  AND  A  PRECEPTOR  HAVE  BEEN  CRITICAL 
TO  NIH  IN  MAINTAINING  ITS  ROLE  AS  THE  FOREMDST  INNOVATOR  IN  CANCER 
NURSING. 

She  is  Head  Nurse.  Unit  2B.  Nursing  Departt^.  Clinical  Center. 
DORIS  J.  MARSHALL 


His  leadership  has  instilled  staff  awareness  ai^  responsiveness  in 
dealing  with  the  compld<  problems  brought  on  by  the  vast  a^dunt  of 

GDNSTRUCTION  WITHIN  AM)  SURROUCING  THE  ClINICAL  CeNT^. 

ffe  IS  THE  Clinical  Center's  Chief,  ENVIRON^€^rTAL  Sanitation 
Control  Departnent. 

WLiER  E.  mm 

Her  career  at  NIH  is  an  EXA^f>LE  of  sustained  EXCELLENCE,  REFLECTING 
CREDIT  ON  HER,  THE  NATIONAL  INSTITUTE  OF  DeNTAL  RESEARCH,  AND  THE 
NIH. 

She  IS  Chief,  Contract  Management  Section  of  the  Dental  Institute. 
EDITH  W.  HJUBl 

He  has  insisted  on  maximum  CO^PETITION  IN  THE  CONTRACT  PROCESS  AND 
VIGOROUS  PROTECTION  OF  THE  CONTRACT  NEGOTIATION  AND  AWARD  SYSTEM 
FOR  THE  NIH. 

He  IS  Chief.  Contract  MANAGF^gNT  Branch.  National  Institute  of 
Ai  I  FRr;Y  ANn  iNPFPTTniis  DISEASES. 


LEWIS  S.  POLLACK 
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This  individual  has  provided  SlJBSTA^fTIAL  CONTRIBUTIONS  TO  NIH 
ADMINISTRATION  OF  LABOR  CONTRACTS  AND  SERVICE  AS  RESPECTED  ADVISOR  TO 
MANAGERS  AND  UNION  OFFICIALS  AUKE. 

She  IS  kmm  Chiff.  Ubor  Manage^pjt  Branch.  Division  of 
Personnel  Managenptt.  Office  of  tv^  Director. 

6LJ3KIA  T.  RILEY 

The  Immunology  and  Cancer  QsmERS  Programs  of  the  National  Lancer 
Institute  owe  much  to  her  extraordinary  administrative  and 
secretarial  skills. 

She  is  Administrative  Assistatjt,  Division  of  Cancer  Biology  and 
Diagnosis.  National  Cancer  Institute. 

JANICE  RCMANOF 

This  individual  has  made  t>€  NIH  preschool  a  mddel  by  creating  a 

LOVINGy  STIMULATING  AND  SECURE  ENVIR0N^ef^  FOR  MANY  CHILDREN  OF  NIH 
EM^YEES. 

She  IS  Director  of  the  NIH  Preschool. 


SHERRIE  RUDICK 
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This  individual  is  an  articulate  spokesmw^  whose  scientific  insigkt 
and  co^mit^tnt  to  research  on  diabetes  has  enhanced  and  united  "mat 

EFFORT  WITHIN  NiH  AND  AMDN6  OT>ER  FeDB^AL  AGENCIES, 

HE  IS  Associate  Director  for  Diabetes.  Endocrine,  and  f^ABOLic 
Diseases.  fkTioNAL  Institute  of  Arthritis.  Mftabolism  and 
Digestive  Diseases. 

LESTER  B.  SAU^.  M.D. 

Her  outstanding  perform«\nce  in  supervising  a  hi&ly  technical  "germfree" 
operation  has  served  both  inttwural.and  Exrm^PfiL  investigators  and 

her  dedicated  HUrV\N  SERVICES^  PARTICULARLY  AS  COUNSELOR^  HAS  BEEN 
BENEFICIAL  FOR  HANDICAPPED      LDYEES  AT  TVE  NIH. 

She  is  ChieFi  GNOTPgiorics  UniTi  vet^inary  ^sources  dm:Wi 

Division  of  Research  Services. 
KATHLEEN  I.  SNOWDEN 

She  personally  represents  the  NIH  with  intelligence^  sensitivity^  and 

UNFAILING  courtesy  IN  GREETING  AND  ESCORTING  THE  MANY  INDIVIDUALS  AND 
GROUPS  WHO  ARE  OUR  SPECIAL  GUESTS  AT  THE  CLINICAL  CENTER. 

She  IS  A  Public  Information  Specialist  in  7>g  Clinical  Center. 


UNDA  TRUITT 
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Her  exceptional  talents  have  been  useful  in  developing  a  program 

TO  SUPPORT  research  IN  HUNTINGTON 's  DISEASE  AND  RELATED  DISORDERS  IN 
THE  INNOVATIVE  "CENTERS  Wl'mOLTT  WaLLS". 

She  IS  A  Health  Scientist  Administrator.  Neurological  Disorders 
Program.  National  Institute  of  Neurological  and  CofwiiCATivE 
Disorders  and  SmDKE. 

NANCY  S.  WEXLER.  PH.D. 

This  is  a  group  award  participated  in  by  thre  employees  in  the 
Office  of  the  Director: 

As  ^EMBERS  OF  T>£  "PROJECT  TeAM^'  TF€IR  WISDOM  AND  SENSITIVITY  ENLISTED 
THE  ENTHJSIASTIC  SUPPORT  OF  STAFF  IN  ENHANCING  PRODUCTIVITY  AND  MORALE 

IN  THE  Printing  and  Reproduction  B^ch. 

He  IS  A  Work  I^PRovE^e^^  Consultant.  Division  of  Personnel 
I^GE^err. 

LARRY  BONNER 

She  is  aw'-^ual  EMPL0Y^gm•''6ppQRTUNITg  Specialist.  Division 
OF  tollNISTRATlYE  SERVICES. 

DBJDRIS  DQZIER 

He  IS  A  f^GE^e^•  /Vialyst.  Division  of  nANAGE?>g^  Policy. 
JERRY  E.  MDORE 
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SPECIAL  ARTICLE 


BIOMEDICAL  RESEARCH  IN  THE  1980s 
Donald  S.  Fredrickson,  M.D. 


THE  new  administration  could  be  the  most  fiscal- 
ly constrained  in  half  a  century,  and  yet  it  must 
endeavor  to  provide  full  support  to  a  revolution.  That 
is  the  best  word  to  describe  the  present  state  of  the 
biologic  sciences.  Their  economic  foundation,  how- 
ever, has  rarely  been  more  precarious. 

Never  has  there  been  a  comparable  period  of 
growth  in  the  knowledge  of  living  things.  The  current 
revolution  in  the  life  sciences  is  not  a  simple,  linear 
projection  of  the  growth  curve  in  knowledge  for  the 
past  century.  A  striking  perturbation  of  that  growth 
has  occurred,  amounting  to  a  geometric  progression  of 
available  information.  Achievements  of  research  in 
chemistry,  physics,  and  many  allied  disciplines  dur- 
ing this  same  period  have  led  to  new  technologies  con- 
tributing to  a  flood  of  discovery  in  biochemistry,  phys- 
iology, and  medicine.  Our  ignorance  is  still  vast,  but 
we  are  on  the  threshold  of  some  unusual  transforma- 
tions in  health  practices,  agriculture,  and  industry. 

The  major  reason  for  all  these  events  is  the  commit- 
ment of  serious  public  support  for  research  in  the 
natural  sciences.  In  the  United  States  this  commit- 
ment did  not  occur  until  a  little  over  30  years  ago.  Our 
example  proved  infectious  to  other  affluent,  developed 
countries,  some  of  which  had  to  reconstruct  their 
science  base  after  a  devastating  war. 

Since  1950,  approximately  S75  billion  from  private 
and  public  funds  has  been  expended  for  research  and 
development  in  health  care  in  the  United  States.  This 
investment  represented  0.06  per  cent  of  the  gross 
national  product  in  1950  and  0.33  per  cent  in  1974;  it 
has  remained  at  about  0.31  per  cent  in  the  past  few 
years.  The  contributors  and  participants  have  been  in 
industry  as  well  as  the  nonprofit  sector.  About  60  per 
cent  of  the  total  funds  and  an  estimated  90  per  cent  of 
the  basic  research  has  been  supported  from  the  federal 
budget. 

Over  these  three  decades  an  unprecedented  system 
of  inquiry  has  grown  up.  It  involves  private  and 
federal  laboratories  and  nearly  all  universities.  These 
institutions  have  adapted  their  structure  and  organi- 
zation to  incorporate  greatly  expanded  scientific  in- 
vestigation as  an  essential  part  of  the  teaching  func- 
tion, to  maintain  the  necessary  replenishment  of 
trained  researchers,  and  to  cope  with  the  vast  in- 
crease in  the  fiow  of  information,  synthesizing  it  into 

From  the  National  Institutes  of  Health.  Address  reprint  requests  to  Dr. 
Frednckson  at  Bldg.  1,  Rm.  124,  National  Institutes  of  Health,  Bethesda, 
MD  20205. 

Adapted  from  a  lecture  presented  on  the  occasion  of  the  50th  anniversary 
of  the  Medical  Research  Soaety,  at  the  Royal  College  of  Physicians,  Lon- 
don, December  12,  1980. 


knowledge  and  encouraging  its  diffusion  and  practi- 
cal application. 

Such  scientific  endeavor  is  of  necessity  largely  an 
instrument  of  the  state.  Increasingly,  weaknesses  in 
the  economies  of  America  and  the  rest  of  the  world 
have  jeopardized  the  ability  of  governments  to  sus- 
tain the  biologic  revolution.  We  have  the  responsibil- 
ity to  alert  the  governors  of  our  societies  that  one  of 
our  greatest  intellectual  adventures  —  one  ultimately 
crucial  to  our  survival  —  needs  careful  stewardship  so 
that  it  will  not  wind  down  irreversibly. 

Step  Back  100  Years 

For  purposes  of  perspective,  let  us  go  back  about 
100  years.  Pasteur  had  dispelled  the  myth  of  sponta- 
neous generation  of  living  things.  Koch  had  risen 
among  a  generation  of  great  pathologists  and  chem- 
ists in  his  country  to  set  the  rules  for  proving  that  an 
organism  causes  a  particular  disease.  Modern  physi- 
ology was  under  way  with  Claude  Bernard.  Labora- 
tory experiments  were  beginning  to  shake  up  medical 
epistemology.  The  action  was  mainly  confined  to  Brit- 
ain and  the  European  universities. 

In  America  at  the  turn  of  the  century,  John  D. 
Rockefeller's  advisor  picked  up  Osier's  latest  medical 
textbook.  The  art  of  descriptive  medicine  seemed  to  be 
high,  but  the  impotence  of  the  healing  arts  was  un- 
concealed. He  encouraged  his  patron  to  create  the 
first  medical-research  institute  in  America  in  1901. 
Simon  Flexner,  whose  patron  was  Carnegie,  soon  de- 
termined how  to  force  a  marriage  of  medicine  to 
science.  Over  70  nonacademic  proprietary  medical 
schools  were  thus  forcibly  closed  between  1910  and 
1925.  Rockefeller's  funds  also  created  clinical-sci- 
ence units,  with  a  full-time  physician-investigator  in 
charge,  at  Johns  Hopkins  and  then  in  London. 

Then  came  the  World  Wars.  The  medical  corps  of 
the  Allies  and  the  Central  Powers  attended  the  vic- 
tims of  World  War  I  with  arsenicals  and  carbolic  acid. 
They  entered  World  War  II  with  German  sulfa  and 
finished  with  British  penicillin.  At  the  end  of  this  war, 
America  emerged  with  its  industries  intact  and  in  pos- 
session of  nuclear  power.  Its  government  was  per- 
suaded to  make  a  fateful  investment:  public  support  of 
scientific  research  in  university  and  federal  labora- 
tories. 

There  was  a  special  desire  on  the  part  of  the  Con- 
gress to  have  just  one  more  war,  this  time  against  dis- 
ease. A  tiny  federal  agency,  the  National  Institutes  of 
Health  (NIH),  was  given  trusteeship  for  federal  funds 
devoted  to  increasing  knowledge  of  human  biology 
and  medicine.  The  grov^h  of  the  NIH  was  prodigious. 


Reprinted  from  the  New  England  Journal  of  Medicine 
304:509-517  (February  26),  1981 


Its  resources  and  its  example  of  public  support  of 
science  flowed  to  Britain,  Europe,  and  Asia  to  revive 
the  activities  of  older  partners  in  a  scientific  universe 
in  the  process  of  rapid  expansion. 

The  Growth  Spurt  Begins 

Let  us  take  1950  as  a  reference  year.  The  pump  oxy- 
genator was  used  for  the  first  time.  A  remarkable 
epoch  in  cardiology  commenced,  with  diagnostics 
and  surgery  competing  and  combining  to  achieve 
mastery  of  the  heart  —  one  of  the  inviolate  organs 
since  ancient  times.  An  artificial  kidney  was  spinning 
in  Boston.  The  recently  available  shipments  of  radio- 
isotopes from  Oak  Ridge  were  setting  in  motion  in- 
numerable raids  into  the  previously  inaccessible  inte- 
riors of  intact  organisms.  Metabolic  maps  that  once 
had  taken  a  lifetime  to  trace  were  rapidly  composed 
and  disseminated. 

Molecular  biology  was  in  its  infancy,  although  evi- 
dence of  the  immortal  secret  of  DNA  had  been  un- 
eanhed  in  the  1940s.  There  was  some  rereading  of 
the  forgotten  Croonian  Lectures  of  Sir  Archibald  Gar- 
rod  (1908).  By  mid-century  the  term  "inborn  errors  of 
metabolism"  could  be  rephrased  to  become  "one  mu- 
tant gene  —  one  defective  enzyme." 

Molecular  Disease 

The  1950s  began  with  a  revolutionary  restatement 
of  the  hypothesis  epitomized  as  "molecular  disease." 
About  100  metabolic  diseases  were  recognized  to  be 
of  genetic  origin.  One  of  the  first  identifications  of  a 
specific  enzyme  deficiency  was  Gerty  Cori's  demon- 
stration in  1952  that  deficient  glucose-6-phosphatase 
activity  was  an  underlying  factor  in  von  Gierke's  gly- 
cogen-storage  disease.  It  had  taken  50  years  from  the 
first  case  report  to  elucidate  the  cause. 

By  the  end  of  the  1950s,  a  dozen  such  enzyme 
deficiencies  had  been  clarified.  Two  of  the  four  dis- 
eases that  had  been  considered  40  years  earlier  in 
Garrod's  classic  writings  were  among  them:  alkap- 
tonuria, reported  at  least  100  years  before,  and  albi- 
nism, which  had  been  described  by  Pliny. 

The  precise  error  in  structure  of  the  chain  of  amino 
acids  dictated  by  a  mutant  gene  was  first  exposed  in 
this  period.  The  sometimes  fatal  association  of  sickle 
cells  with  anemia  had  first  been  reported  by  a  Chi- 
cago physician  in  1910.  New  methods  for  separating 
globins  by  electrophoresis  led  to  the  hypothesis  that  a 
single  amino  acid  substitution  in  hemoglobin  S  was 
involved  (1949).  Within  a  few  years,  the  switch  of  one 
valine  for  a  glutamic  acid  residue  in  a  chain  of  280 
amino  acids  was  uncovered  (1956).  This  profound 
demonstration  of  how  human  misery  can  spring  from 
so  tiny  a  base  marked  an  epochal  expansion  in  the 
scale  of  our  self-comprehension. 

The  list  of  genetic  disorders  in  which  the  defective 
gene  product  is  known  grew  from  15  in  1960  to  over 
1000  in  1980,  and  today  we  can  identify  the  chromo- 
somal location  of  more  than  35  such  mutant  human 


genes.  It  has  been  predicted  that  the  entire  human  ge-  J_  ^ 
nome  (more  than  100,000  genes)  may  be  mapped  be- 
fore the  21st  century. 

In  the  past  two  decades  whole  collections  of  patho- 
logic processes  have  been  lifted  out  of  obscurity,  with 
an  accompanying  illumination  in  physiology.  An  ex- 
ample was  the  conversion  of  the  numerous  and 
mysterious  diseases  of  mucopolysaccharide  and 
sphingolipid  storage  to  specific  acid-hydrolase  defi- 
ciencies in  the  period  from  1965  to  1975.  Simulta- 
neously, the  normal  scavenger  system  located  in 
reticuloendothelial  lysosomes  suddenly  emerged, 
complete  with  a  catalog  of  the  loci  of  potential  mal- 
functions. 

A  timely  mastery  of  the  art  of  growing  human  cells 
in  tissue  culture  permitted  detection  of  abnormalities 
in  the  fetus  and  recognition  of  carrier  states  in  poten- 
tial parents.  Enzyme  defects  can  now  be  demon- 
strated in  cultured  skin  fibroblasts  for  over  100 
inborn  errors  of  metabolism  and  in  cultured  Ivmpho- 
blastoid  cells  for  at  least  25.  Not  one  such  enzymatic 
error  could  be  so  identified  in  1960. 

There  has  also  arisen  over  the  past  25  years  a  con- 
cept of  genetic  polymorphism  that  is  invaluable  for  the 
understanding  of  protein  difi'erences  in  normal  per- 
sons. Someday  not  too  far  off,  all  the  proteins  in  the 
blood  or  organs  will  be  identified  and  measured.  This 
concept  of  allelism  will  greatly  enhance  our  ability  to 
determine  hereditary  variations  in  diseases  and  in  in- 
dividual adaptability  to  stress. 

The  structure  of  DNA  (1953),  the  replication  of 
genetic  messages,  the  major  features  of  their  tran- 
scription and  translation  (by  the  mid-1960s),  and  the 
revelation  of  the  genetic  code  all  represent  leaps  in  un- 
derstanding that  cannot  be  fully  described  here.  The 
same  fleeting  mention  must  be  made  of  the  molecular 
vision  acquired  by  science  through  numerous  new 
tools.  Now  we  can  not  only  see  organelles  and  cell  sur- 
faces but  also  comprehend  the  baroque  beauty  of  mul- 
tiple overlapping  controls  on  enzyme  activity  and  the 
demography  of  receptors  and  agonists  that  regulate  a 
seemingly  infinite  number  of  metabolic  processes. 

Certainly,  one  should  emphasize  the  applications  of 
such  research  that  have  affected  the  lives  of  millions 
over  these  same  30  years  —  achievements  such  as  hor- 
monal contraception;  eradication  of  smallpox  by  vac- 
cination; control  of  polio,  rubella  and  Rh  disease  by 
immunization;  and  the  remarkable  changes  in  mor- 
tality from  cardiovascular  disease. 

Genetic  Recombination 

In  the  early  1970s,  the  techniques  for  combining 
genes  seemed  the  most  exciting  and  provocative  addi- 
tion to  the  "new  biology."  We  added  to  our  bag  of 
molecular  images  such  desiderata  as  "sticky  ends," 
circular  plasmids,  nose  cones  of  insertable  viral  vec- 
tors, and  a  parade  of  imaginary  genetic  chimeras.  .At 
the  time,  some  of  us  also  had  to  cope  with  more  tan- 
gible phenomena  such  as  protests,  guidelines  for  ex- 
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perimentation,  and  statements  on  environmental  im- 
pact. As  genetic  recombination  moved  from  a  highly 
speculative  curiosity  to  the  basis  of  a  nev^^  industry,  we 
took  lessons  in  public  governance  of  science  that  will 
surely  stand  us  in  good  stead  in  the  1980s. 

In  the  years  of  exploration  preceding  emergence  of 
this  startling  technology,  the  public  also  amortized 
costs  of  research  and  development  that  no  industrial 
conglomerate  could  have  programmed  or  underwrit- 
ten. These  new  means  for  producing  valuable  biolog- 
ic materials  promise  great  economic  return.  The  costs 
of  development,  however,  have  already  been  repaid  in 
fundamental  information  about  gene  structure  and 
control  that  only  the  pure  proteins  or  polynucleotides 
produced  by  the  unicellular  factories  could  provide. 

Methods  of  genetic  recombination  and  techniques 
for  rapid  determination  of  the  sequential  structure  of 
genes  resulted  in  Nobel  Prizes  in  1979  and  1980.  Few 
discoveries  have  been  so  promptly  rewarded,  and  few 
have  projected  us  so  fast  into  the  future.  Yet  the  1980 
Nobel  Prizes  also  recognized  spectacular  achieve- 
ment in  quite  another  sector  of  biology. 

Monoclonal  Immortality 

The  1980  Nobel  Prize  in  Physiology  or  Medicine 
was  awarded  for  the  discovery  of  the  major  histocom- 
patibility complex  (MHC). 

The  MHC  is  far  from  being  completely  under- 
stood. It  appears  to  be  a  "super-gene,"  of  which  a 
well-explored  region  is  the  major  regulator  of  the  im- 
mune response  to  foreign  substances  or  antigens.  It 
controls  the  interactions  of  different  classes  of  lym- 
phocytes with  one  another  and  with  scavenger  cells, 
and  it  regulates  the  interaction  of  these  cells  with  anti- 
gens. The  rapidly  unfolding  story  of  the  immune  sys- 
tem boggles  the  mind.  In  it  lie  the  bases  for  resistance 
to  infections  and  for  rejection  of  grafts.  Doubtless,  im- 
munology holds  secrets  of  the  cause  of  cancer  and  re- 
sistance to  it.  Disorders,  such  as  multiple  sclerosis, 
juvenile  diabetes  mellitus,  systemic  lupus  erythema- 
tosus, and  other  rheumatic  conditions  are  also  myste- 
riously associated  with  certain  recognition  antigens  on 
the  surface  of  cells  —  antigens  located  under  the 
directions  of  the  super-gene  MHC. 

The  growth  phases  in  our  knowledge  of  im- 
munology have  followed  the  time  phases  of  disci- 
plines already  mentioned,  although  the  affinity  of  an 
antibody  for  an  antigen  has  long  been  one  of  the  most 
important  tools  for  sensitive,  highly  specific  identifica- 
tion and  quantification  of  substances.  In  the  past 
dozen  years,  Nobel  Prizes  have  been  awarded  for  the 
development  of  radioimmunoassays  and  for  the  eluci- 
dation of  the  complex  structure  of  antibodies.  Re- 
markable progress  has  recently  been  made  in  differ- 
entiation of  the  roles  of  lymphocytes. 

Multiple  B-lymphocyte  clones  respond  to  intro- 
duction of  an  immunizing  agent  in  the  body  by  pro- 
ducing antibodies  directed  against  the  antigens.  Each 
responding  lymphocyte  clone  produces  identical  anti- 


bodies to  one  of  the  antigenic  determinants.  The  re- 
sult is  a  mix  of  closely  similar  antibodies  that  hunt 
down  the  antigens  and  selectively  bind  to  them.  Other 
T  lymphocytes,  communicating  through  chemical 
messages,  either  induce  the  B  cells  to  respond  to  anti- 
gens or  keep  them  from  doing  so.  Some  T  lympho- 
cytes become  "killer  cells"  capable  of  destroying  other 
cells. 

Immunology  has  not  only  gone  molecular;  in  the 
development  of  the  hybridoma,  it  has  perhaps  discov- 
ered perpetual  motion.  Five  years  ago  a  procedure 
was  described  that  consists  of  fusing  in  culture  a  mye- 
loma cell  (a  plasma  cell  that  has  been  malignantly 
transformed  into  an  uncontrollable  immunoglobulin 
secretor)  with  single  lymphocytes  immunized  to  pro- 
duce specific  antibody.  The  resulting  hybridoma  thus 
confers  the  immortality  of  the  myeloma  cell  on  the  se- 
creting lymphocyte.  Under  appropriate  conditions, 
these  fused  cells  yield  clones  of  lymphocytes  that  emit 
monoclonal  antibodies.  The  secretors  can  be  main- 
tained permanently  in  culture,  each  producing  large 
amounts  of  antibody  to  a  single  antigenic  deter- 
minant. 

The  myeloma  cell,  or  "permissive  horse,"  when 
provided  with  the  desired  template,  becomes  a  re- 
markable mammalian  cell-cloning  vehicle.  It  is  com- 
parable to  a  host  bacterium,  such  as  Escherichia  coli 
K12,  as  used  in  recombinant  technology,  into  which 
has  been  inserted  the  appropriate  genetic  messages  for 
continuous  production  of  a  foreign  protein  or  polynu- 
cleotide. If  one  imagines  a  combination  of  the  bacte- 
ria to  produce  genetic  programs  for  antibodies  and  the 
hybridomas  to  make  the  products,  a  library  contain- 
ing the  10  million  or  so  potential  human  antibodies  is 
within  grasp  —  an  incomparable  collection  of  tools  if 
some  means  can  be  devised  to  make  them  readily  ac- 
cessible. 

New  Medical  Magic 

The  exquisite  specificity  of  antibodies,  which  lies  in 
the  vast  number  of  structural  permutations  that  are 
programmable  in  the  "hypervariability"  portion  of 
the  antibody  molecules,  provides  the  capability  for 
targeting  messages  to  a  single  cell  in  the  body.  There 
are  some  researchers  who  contemplate  making  an 
antibody  with  an  afiinity  for  certain  cancer  cells  and 
conjugating  it  with  a  drug  —  say,  a  molecule  of  ricin, 
a  castor-bean  poison  so  powerful  that  one  molecule 
can  kill  a  cell.  Others  are  busy  purifying  human  killer 
T  lymphocytes  directed  to  recognize  only  specific 
metastatic  tumor  cells.  Unleashed  into  the  circula- 
tion, the  killer  cells  are  expected  to  seek  out  their  tar- 
gets and  to  devour  them  selectively. 

Recombinant-DNA  technology  is  ideally  adapted 
to  producing  large  amounts  of  pure  antigens  for  use 
in  vaccines.  The  days  of  sensitizing  protein  impurities 
in  commercial  vaccines  may  be  gone.  Doors  are  also 
opening  that  lead  to  vaccine  control  of  some  proto- 
zoan  infections,    perhaps    including   malaria,  the 
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world's  greatest  killer,  or  Chagas'  disease,  the  scourge 
of  Latin  America.  The  new  technology  may  have  in- 
estimable value  in  providing  antigens  or  antibodies  to 
use  against  these  age-old  enemies. 

Let  us  pass  over  other  opportunities  for  obtaining 
new  knowledge  —  interferons  and  how  they  thwart 
viral  infections  or  the  study  of  cell  transformation  in 
the  malignant  process  —  and  give  one  more  example 
of  the  revolution. 

Modern  electronics  has  put  us  in  awe  of  the  nu- 
merous transistors  connected  in  a  single  chip  so  that 
an  almost  infinite  number  of  computer  programs  can 
be  accommodated.  The  microcircuitry  of  the  brain 
and  its  programming  to  achieve  the  very-large-scale 
integration  of  higher  neurologic  function  is  much 
more  complex  and  romantic. 

Over  a  period  of  30  years,  separate  discoveries  have 
coalesced  to  reveal  the  structure  of  the  brain.  Molec- 
ular visions  of  the  chemical  anatomy  and  bioelectric 
mtegration  of  the  circuitry  of  the  nervous  system  are 
now  emerging.  It  is  no  longer  news  that  the  discharge 
of  the  neurons  is  both  initiated  by  and  productive  of 
chemical  neurotransmitters.  The  recent  elucidation  of 
how  numerous  kinds  of  neurotransmitters  play  upon 
specific  receptors  around  the  body  of  the  neuron  to 
regulate  its  electrical  activity  is  indeed  news,  if  one  has 
not  been  keeping  close  tabs  on  developments. 

Different  classes  of  neurotransmitters  —  those  de- 
rived from  norepinephrine  (such  as  dopamine),  amino 
acids  (such  as  gamma-aminobutyric  acid),  or  poly- 
peptides (such  as  the  endorphins)  —  have  been  iden- 
tified with  great  specificity,  and  their  structures  have 
been  described  in  detail.  The  regulation  of  the  sensi- 
tivity of  their  receptors  is  becoming  clearer,  as  are  the 
mechanisms  by  which  each  finally  acts  on  the  neuron 
to  regulate  its  electrical  potential.  The  firing  of  each 
nerve  —  an  impulse  releasing  neurotransmitter  at  the 
next  nerve  synapse  —  is  governed  by  multiple  in- 
fluences. 

With  this  greater  fundamental  knowledge  has  come 
a  comparable  growth  in  concepts  of  nervous-system 
dysfunction  and  its  treatment  through  safe  and  rea- 
sonable methods.  The  effect  of  lithium,  which  was 
serendipitously  discovered  in  1949,  and  of  other  tran- 
quilizers, such  as  the  benzodiazepines  introduced  in 
1960,  have  markedly  changed  the  management  of 
mental  disturbance.  The  mechanisms  of  action  of 
these  powerful  drugs  are  now  known  in  considerable 
detail.  It  will  not  be  too  long  before  the  affective  dis- 
orders, with  their  curious  rhythms  and  awful  inten- 
sity, can  be  better  controlled  through  knowlege  based 
on  this  kind  of  molecular  dissection.  Other  mental  dis- 
orders, especially  those  with  genetically  determined 
components,  will  similarly  come  within  the  reach  of 
the  therapist. 

As  these  examples  illustrate,  the  limits  to  our  con- 
quest of  the  mysteries  about  us  have  been  radically 
displaced.  Little  of  the  unknown'  in  the  physical  realm 
seems  to  be  ultimately  unconquerable  if  the  inquiry  is 
sustained. 


Darkening  Skies 

However,  there  are  unmistakable  threats  to  the  size 
and  vigor  of  scientific  inquiry  today.  Vlonetary  infla- 
tion, decreased  growth  of  industrial  productivity,  and 
critical  shortages  in  energy  are  seriously  and  contin- 
uously undermining  the  affluence  of  all  the  developed 
countries  in  which  scientific  research  has  thrived. 

The  situation  might  be  viewed  in  the  context  of  the 
activities  of  the  National  Institutes  of  Health.  The 
NIH  began  in  1887  as  a  modest  public-health  labora- 
tory on  Staten  Island,  N.Y.  In  1937  it  was  relocated  in 
Bethesda,  Md.,  with  a  newly  created  National  Can- 
cer Institute. 

In  1948  enthusiasm  for  peacetime  continuation  of 
federal  support  for  health  research  resulted  in  the  for- 
mation of  additional  institutes.  The  National  Heart 
Institute,  the  National  Dental  Institute,  and  the 
National  Institute  of  Mental  Health  were  established 
next.  (The  National  Institute  of  Mental  Health  left 
the  NIH  in  1967  and  is  now  part  of  the  .Alcohol.  Drug 
Abuse,  and  Mental  Health  Administration.  Its  intra- 
mural research  activities  remain  on  the  NIH  campus 
in  Bethesda.  Data  presented  here  do  not  include  the 
resources  of  the  Alcohol,  Drug  Abuse,  and  Mental 
Health  Administration.)  Eight  other  institutes  were 
later  established,  and  the  aggregate  NIH  was  on  its 
way  to  becoming  the  single  largest  supporter  and  con- 
ductor of  research  in  medicine  and  the  life  sciences 
that  the  world  has  seen  —  or,  conceivably,  may  ever 
see  again,  depending  on  the  fortunes  of  the  American 
economy  in  the  years  ahead. 

The  annual  NIH  budget  grew  almost  exponential- 
ly, expanding  13-fold  between  1956  and  1966  (Fig  1). 
Even  after  the  dramatic  rate  of  growth  had  declined, 
the  separate  appropriations  for  some  institutes  con- 
tinued to  increase.  Obligations  for  all  institutes 
totaled  S3. 2  billion  in  fiscal  year  1979.  It  is  possible 
that  this  sum  may  have  been  a  high-water  mark  in 
purchasing  power.  In  constant  (1969)  dollars,  it  was 
equivalent  to  $1.62  billion  —  a  49  per  cent  increase 
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Figure  1.  Congressional  Appropriations  for  the  National  in- 
stitutes of  Health,  Fiscal  Years  1945  through  1981. 
Aggregate  appropriations  rose  from  a  total  of  under  S2  mil- 
lion in  1945  to  $3,616  million  for  1981.  As  shown  on  this  semi- 
log scale,  the  rate  of  increase  was  steepest  in  the  early  years. 
(In  1957  the  program  doubled.) 
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Figure  2.  Obligations  of  the  NIH  in  Current  and  Constant 
(1969)  Dollars. 

Obligated  funds  for  the  aggregate  of  NIH  programs  are 
shown  for  fiscal  years  1969  through  1980,  with  alternate  pro- 
jections for  fiscal  1981.  In  terms  of  constant  dollars,  the  high 
point  is  1979.  Even  the  higher  projection  for  1981  (which  has 
proved  to  be  accurate)  represents  a  decline  in  the  purchasing 
power  of  5.5  per  cent,  according  to  a  price  index  for  biomed- 
ical research  and  development. 


over  1969  (Fig.  2).  Since  1979,  however,  the  tide  has 
turned.  The  Congress,  engaged  in  a  struggle  to  set 
budget  ceilings  for  itself,  never  passed  an  appropria- 
tion for  the  Department  of  Health  and  Human  Ser- 
vices (DHHS)  for  fiscal  year  1980,  and  the  stopgap 
"continuing  resolution"  included  S1.6  billion  (1969 
dollars)  for  the  NIH. 

One  could  easily  fail  to  understand  the  competi- 
tion for  funds  for  research  if  one  sees  that  the  NIH 
budget  represents  only  a  small  fraction  (less  than  2 
per  cent)  of  the  huge  budget  of  DHHS  (Si  95  billion  in 
1980).  Yet  all  but  $11  billion  of  the  departmental  bud- 
get consists  of  fixed  entitlements  for  health  and  wel- 
fare. The  budget  of  NIH  was  one  third  of  the  residual 
—  "controllable"  —  fraction! 

The  96th  Congress  also  failed  to  pass  an  appropri- 
ation for  fiscal  year  1981.  On  its  final  day  it  approved 
a  continuing  resolution  through  June  1981,  which 
brought  the  NIH  budget  to  a  projected  annual  figure 
of  $3.6  billion,  or  $1.53  billion  in  1969  dollars.  This 
amount  represents  a  decrease  of  approximately  5  per 
cent  in  purchasing  power  from  the  1979  level.  Presi- 
dent Caner,  in  his  budget  message  of  January  15, 
1981,  proposed  a  rescision  of  $50  million  from  the  con- 
tinuing resolution  level.  His  proposal  for  NIH  for  1982 
was  $3.85  billion  (an  estimated  $1.49  billion  in  1969 
dollars). 

The  distribution  of  NIH  support  can  be  plotted  on 
numerous  axes.  In  one  projection  it  is  spread  over 
categorical  regions  (related  to  organ  systems  and 
other  diseases)  and  nonclinical  disciplines  that  pro- 
vide tools  to  help  to  reduce  problems  of  biology  and 
behavior  to  the  more  manageable  molecular  terms. 
These  elements  of  the  NIH  are  known  as  the  BIDs 
(bureaus,  institutes,  and  divisions),  and  14  of  them 
have  separate  appropriations  individually  defended  in 


Congressional  hearings.  This  projection  of  activities 
(Fig.  3)  thus  reflects  the  one  preferred  by  the  Con- 
gress in  its  oversight  of  health  research. 

One  of  the  most  useful  ways  to  examine  the  aggre- 
gate of  NIH  activities  is  to  distribute  them  serially 
from  a  less  differentiated  "science  base"  through  the 
stages  by  which  discoveries  proceed  to  practical  ap- 
plications (Fig.  4).  This  examination  includes  clinical 
trials,  the  transfer  of  useful  inventions  into  practice, 
and  some  continued  sorting  through  the  doctor's  bag 
to  help  decide  what  should  be  discarded.  It  is  axio- 
matic that  research  activities  must  also  include  the 
training  of  scientists.  I  believe  that  the  amount  of 
training  now  subsidized  is  the  minimum  desirable 
fraction  of  federal  support  for  health  research. 

Communal  Resources 

Today's  international  biomedical-research  system 
has  a  high  dependence  on  certain  resources  and  ser- 
vices, some  of  them  maintained  through  co-funding  or 
other  cooperative  means  on  an  international  basis. 
The  National  Library  of  Medicine  in  Bethesda  is  the 
world's  principal  curator  for  biomedical-research  in- 
formation. Nearly  every  country  uses  and  contributes 
to  its  programs  for  data  collection  and  retrieval.  The 
demands  for  data  management  are  rising  rapidly,  and 
new  technical  gains  introduce  marked  jumps  in  need. 
For  example,  the  accelerated  ability  to  determine  the 
structure  of  polynucleotides  (including  genes,  mes- 
senger RNA,  and  viruses)  is  producing  a  stream  of 
data  that  must  be  stored  and  made  accessible  so  that 
its  rich  content  of  new  knowledge  can  be  efficiently 
used. 

Biomedical  science,  represented  by  institutions  sup- 
ported by  the  NIH  and  the  National  Science  Founda- 
tion in  the  United  States  and  by  the  medical-research 
councils  and  similar  organizations  abroad,  is  also  the 
curator  of  other  kinds  of  living  information.  A  huge  in- 
ventory of  organisms  and  other  cell  lines  represents  a 
priceless  and  irreplaceable  chain.  It  grows  daily,  and 
so  does  the  task  and  the  cost  of  maintaining  access  to 
its  components. 

The  NIH  maintains  a  total  of  about  1200  beds  for 
clinical  investigation.  Five  hundred  are  at  the  Clini- 
cal Center  in  Bethesda,  and  the  rest  are  grant  sup- 
ported. As  hospital  costs  rise  and  constraints  on  use  of 
facilities  become  more  severe,  much  clinical  investi- 
gation can  only  be  conducted  in  units  specially  set 
aside  for  it.  As  clinical  care  and  medical  research  in- 
creasingly involve  ambulatory  and  often  normal  sub- 
jects, facilities  for  handling  observations  of  these  pop- 
ulations will  become  more  and  more  important  in  the 
1980s. 

The  NIH  runs  seven  large  primate  centers.  These 
centers  are  important  not  only  for  the  research  they  do 
but  also  for  breeding  to  replenish  the  dwindling  world 
supply  of  valuable  research  animals.  The  mstallation 
and  maintenance  of  large  equipment  such  as  scan- 
ning electron  microscopes,  electron  probes,  mass 
spectrometers,  and  many  specialized  data-manage- 
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Figure  3.  Obligations  of  the  NIH  by  Program,  1969  and  1979,  m  Constant  (1969)  Dollars. 
The  Institutes  and  research  divisions  of  NIH  accounted  for  $3,185  million  in  1979,  which  represents  $1,621  million  m  1969 

purchasing  power. 

The  National  Cancer  Institute  (NO)  shows  a  171  per  cent  increase  in  constant  dollars,  while  the  Division  of  Researcn 
Resources  (DRR,  which  contains  the  biomedical  research  support  grants  program)  and  the  National  Institute  of  General 
Medical  Sciences  (NIGMS,  which  contains  a  high  proportion  of  NIH  training  programs)  declined  by  34  and  7  per  cent,  respec- 
tively. NIAID  denotes  National  Institute  of  Allergy  and  Infectious  Diseases;  NIAMDD  Arthritis,  Metabolism,  and  Digestive 
Diseases;  NICHD  Child  Health  and  Human  Development;  NIDR  Dental  Research;  NIEHS  Environmental  Health  Sciences:  NEl 
Eye;  NHLBI  Heart,  Lung,  and  Blood;  NINCDS  Neurological  and  Communicative  Disorders  and  Stroke;  FIC  Fogarty  Inter- 
national Center;  NLM  National  Library  of  Medicine;  and  NIA  National  Institute  on  Aging. 
•The  costs  of  the  Office  of  the  Director  and  buildings  and  facilities  are  included  here  as  costs  of  management. 


ment  systems  are  other  examples  of  communal  re- 
sources to  be  accommodated  in  each  year's  budget. 

Investigator-Initiated  Research 

The  most  important  scientific  discoveries  are  made 
by  investigators  pursuing  their  own  ideas.  In  competi- 
tion for  support,  they  are  willing  to  set  forth  their 
hypotheses  and  the  methods  that  they  would  use  to 
test  them.  Once  support  is  committed,  it  should  be 
guaranteed  for  a  reasonable  period,  and  the  scientists 
should  be  given  latitude  to  adapt  their  methods  to 
overcome  unexpected  barriers.  In  support  of  research 
by  NIH,  evaluation  is  both  prospective  and  retro- 
spective, and  the  whole  enterprise  is  kept  accountable 
by  peer  recognition  and  review.  Under  the  prevailing 
strict  and  uncompromising  arrangements,  one  must 
produce  to  stay  in  the  system. 

Most  of  the  research  that  NIH  suppons  is  main- 
tained through  grants.  A  grant  of  the  means  to  pur- 
sue new  knowledge  is  different  from  a  procurement 
contract,  under  which  some  kinds  of  scientific  re- 
search and  development  are  conducted.  Among 
grants  there  are  many  distinctions.  The  largest  share 
of  NIH-sponsored,  investigator-initiated  research  is 
supported  by  the  "research-project  grants"  shown  in 
Figure  4.  A  little  over  16,000  such  grants  are  in  effect 
at  any  one  time.  The  project  grant  is  a  commitment  to 
suppon  one  or  more  scientists  for  a  period  of  time, 
which  now  averages  3.5  years.  In  each  fiscal  year  these 
continuing  commitments  are  met  first,  and  appli- 


cants for  renewal  of  their  expiring  grants  jom  those 
submitting  new  proposals  in  competing  for  the  re- 
maining project-grant  funds. 

Since  the  total  number  of  grants  in  the  portfolio  of 
a  given  institute  reflects  several  cumulative  years  of 
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Figure  4.  Distribution  of  NIH  Funds,  Fiscal  Year  1980, 
Congressional  appropriations  totaled  $3,388  million  (1980 
column  of  1981  President's  budget).  It  is  useful  to  distribute 
the  research  budget  in  terms  of  "SATT"  —  science  base,  ao- 
plications,  technology  transfer,  and  training.  The  science 
base  is  further  divided  Into  investigator-initiated  proiect 
grants,  categorical  research  centers  and  other  support,  in- 
cluding research  resources,  and  the  mtramurai  program, 
mainly  at  Bethesda.  Research-project  grants  to  scientists  :n 
non-federal  laboratories  and  clinics  constitute  M  per  cent  or 
NIH  funds.  Such  grants  include  traditional  researcn  grants 
and  program  project  grants. 
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funding,  the  "new  and  competing"  awards  made  each 
year  are  subject  to  considerable  change.  The  1975 
level  (4600)  fell  in  1976  to  3460,  rose  in  1978  to  5200 
and  again  in  1979  to  5900,  and  was  fixed  at  4800  in 
1980. 

Another  source  of  instability  is  inflation,  which  has 
recently  outrun  budget  projections.  The  average  an- 
nual cost  of  a  project  grant  was  S88,000  in  fiscal  1979, 
S99,000  m  1980,  and  an  estimated  $108,000  for  1981. 
The  total  number  of  new  and  competing  awards  that 
are  fundable  is  also  affected  by  rises  in  indirect  costs 
-—  the  administrative  and  overhead  costs  of  sustain- 
ing the  research  enterprise  —  that  the  scientist's  insti- 
tution can  recover  from  the  federal  government.  These 
rises  now  average  more  than  27  per  cent  of  the  cost  of 
the  grant. 

The  resources  available  for  competing  awards  are 
affected  by  the  many  interests  that  must  be  accom- 
modated by  the  institutes  in  preparing  the  federal 
budget  and  arriving  at  congressional  appropriations. 
The  96th  Congress,  for  example,  debated  budget 
levels  (Fig.  2)  that  represented  capacities  to  fund  com- 
peting grants  in  fiscal  1981  in  numbers  varying  from 
3800  to  5000.  These  two  projected  numbers  of  grants 
represent  an  alarming  difference.  At  the  level  of  3800 
awards,  an  average  of  only  one  in  four  approved  com- 
peting grant  proposals  would  be  fundable.  The  im- 
mediate effect  would  be  to  deprive  over  1000  produc- 
tive scientists  competing  for  renewal  during  the  year 
of  the  drop. 

Striving  for  Stability 

Such  prospects  have  led  us  to  search  over  the  past 
five  years  for  ways  to  seek  stabilization  and  to  set 
priorities  in  anticipation  of  austerity.  The  share  of 
NIH  research  dollars  for  investigator-initiated  re- 
search through  research-project  grants  has  been 
preferentially  protected,  whereas  the  shares  going  to 
clinical  trials,  developmental  work  under  contract, 
categorical  research  centers,  communal  resources, 
control  programs,  and  other  forms  of  scientific  en- 
deavor have  declined.  An  initiative  for  stabilization  of 
the  funding  of  project  grants  has  had  the  endorse- 
ment of  most  of  the  health-research  community.  In 
the  1980  budget,  the  Administration  agreed  to  re- 
quest funds  for  approximately  5000  competing  grants, 
and  Congress  appropriated  that  amount.  Although 
President  Carter  twice  found  it  necessary  to  reduce  his 
1981  budget,  the  5000  grants  survived  both  reduc- 
tions. Congress  ultimately  included  funds  for  the  5000 
in  the  continuing  resolution  for  fiscal  1981. 

The  willingness  of  the  executive  and  legislative 
branches  to  support  the  principle  of  stabilization 
through  these  recent  difficult  years  is  a  dramatic  ges- 
ture toward  continued  public  support  of  the  biologic 
revolution. 

Recruitment  to  Science 

In  the  long  term,  the  most  devastating  of  the  effects 
of  financial  instability  is  the  discouragement  of  the 


young  from  entering  scientific  research.  It  is  a  profes- 
sion with  a  "high  metabolic  rate."  The  best  NIH 
figures  suggest  a  loss  of  up  to  10  per  cent  of  the  scien- 
tists whom  we  support  each  year.  In  the  United 
States,  this  loss  can  mean  something  on  the  order  of 
2000  principal  investigators.  There  is  inadequate  in- 
formation to  explain  this  turnover.  Some  of  it  is  due  to 
loss  of  scientists  to  teaching,  administration,  or  in- 
dustry, and  some  of  it  to  failure  to  compete  success- 
fully for  renewed  support.  Whatever  the  reason  for 
this  turnover,  a  continuing  tide  of  young  people  mov- 
ing into  research  is  crucial  to  the  vitality  of  science. 
Their  hands  perform  much  of  the  research.  Their  en- 
thusiastic curiosity  is  the  oxygen  required  to  keep  the 
flame  bright. 

The  federal  government  now  supports  some  of  the 
training  of  more  than  50  per  cent  of  the  workers  who 
are  awarded  NIH  research  grants.  Training  awards 
were  introduced  early  (1938)  as  part  of  the  NIH  re- 
search program.  For  about  20  years,  NIH  grants  and 
fellowships  had  perhaps  the  greatest  influence  of  ail 
federal  programs  on  the  organization  and  curriculum 
of  the  academic  medical  centers.  They  also  provided 
the  bulk  of  the  American  scientists  who  helped  create 
the  revolution  in  biology.  The  numbers  of  trainees 
maintained  by  the  NIH  on  training  grants  and  fel- 
lowships today  is  about  half  the  number  supported  in 
1965. 

The  Dwindling  Bedside  Connection 

A  disturbing  feature  has  been  added  to  the  prob- 
lems of  replacement  of  scientists  in  the  existing  sys- 
tem of  inquiry;  it  confronts  biomedical  research  not 
only  in  America  but  in  the  rest  of  the  world  as  well. 
Physicians  and  dentists  are  losing  interest  in  being 
clinical  investigators.  The  number  of  physicians  seek- 
ing postdoctoral  research  training  is  declining,  ac- 
cording to  all  available  indexes  (Fig.  5).  The  reasons 
for  this  decline  are  complex  and  include  the  indebt- 
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Figure  5.  Percentages  of  Postdoctoral  Trainees  and  Fellows 
and  of  Physician  Postdoctoral  Researchers,  NIH,  1965 
througfi  1980. 

The  total  number  of  NIH  trainees  and  fellows  declined  from 
18,945  in  1965  to  an  estimated  10,284  in  1980.  Over  this 
period,  total  postdoctoral  trainees,  although  declining  in 
number,  rose  as  a  per  cent  of  all  trainees  (48  to  55  per  cent). 
Physician  postdoctoral  researchers,  however,  declined  in 
both  number  and  per  cent  (59  to  30  per  cent)  of  all  postdoc- 
toral researchers. 
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edness  amassed  by  many  physicians  in  qualifying  for 
their  medical  degrees,  the  higher  percentage  of  grad- 
uates who  are  married,  the  economic  disadvantages  of 
academic  employment,  the  contemporary  interest  in 
primary  care,  and  the  ascendance  of  life  styles  that  are 
incompatible  with  spending  weekends  in  the  labo- 
ratory. 

Another  important  reason  is  the  changing  de- 
mands made  by  science  itself.  The  pace  of  advance  is 
now  so  fast,  and  the  shifts  in  required  technology  so 
frequent,  that  to  be  a  first-rate  scientist  in  addition  to 
being  a  well-qualified  medical  specialist  requires 
pamful  straddhng  of  divergent  ambitions.  Students  in 
the  upper  reaches  of  medical-school  classes  generally 
will  not  compromise  with  excellence  in  whatever  they 
do.  Therefore,  in  the  1980s  the  ranks  of  medical  re- 
search will  be  increasingly  filled  by  scientists  who  are 
not  medically  trained.  We  will  need  better  training  for 
nonmedical  doctorates  of  a  sort  that  will  broaden  per- 
spectives in  human  biology  and  provide  greater  access 
and  interest  in  paraclinical  research. 

PuBUC  Research  and  Private  Profit 

The  profits  of  the  Industrial  Revolution  have  made 
possible  the  biologic  one.  Conversely,  technologic  ex- 
ploitation of  discoveries  from  biomedical  research  has 
repaid  part  of  that  debt  by  revitalizing  industries. 

Thariks  to  biomedical  research  on  proteolytic  en- 
zymes, proteins  no  longer  precipitate  in  beer.  My 
sources  thus  credit  to  such  research  the  development 
of  the  canned  and  bottled-beer  industry.  Similarly, 
basic  enzyme  research  has  contributed  technology  to 
the  billion-dollar  laundry-detergent  business.  From 
studies  on  the  preservation  of  biologic  materials  has 
come  lyophilization,  or  freeze-drying  —  now  a  major 
procedure  in  the  preparation  of  instant  coffee  and 
other  food  products.  Structural  studies  of  complex 
carbohydrates  have  led  to  the  manufacture  of  bonded 
starches  resistant  to  amylase,  and  these  compounds 
are  the  most  imponant  stabilizers  now  employed  in 
the  food  industry  to  extend  the  shelf  life  of  food  prod- 
ucts. Even  the  drive  to  microminiaturization  within 
the  electronics  industry  is  profitably  exploiting  our 
fundamental  knowledge  about  lipid  membranes. 

If  much  of  this  profit-taking  from  adaptations  of  re- 
search far  removed  from  the  biomedical  staning  point 
has  been  obscure,  the  recent  emergence  of  many  pro- 
fessors of  biochemistry  as  corporate  executives  has  not 
escaped  notice.  The  rush  of  investment  capital  into  re- 
combinant-DNA  technology  and  the  isolation  or  pro- 
duction of  interferons,  which  are  likely  to  be  followed 
soon  by  commercialization  of  antibody  production, 
represents  a  new  wave  of  industrial  exploitation  of  the 
more  recent  discoveries  in  biology.  Much  of  the  in- 
tensity is  derived  from  a  recent  Supreme  Court  deci- 
sion that  new  forms  of  life  are  patentable. 

Celebration  of  this  success  should  be  tempered  by 
concern  for  three  unpleasant  side  effects  that  it  will 
bring  to  biomedical  research  in  the  1980s.  Perhaps  the 


most  superficial  of  these  effects  will  be  a  tendency  to 
forget  that  much  of  the  basic  research  on  which 
profitable  development  depends  cannot  be  supported 
by  industry  or  any  other  private  sources.  It  is  there- 
fore alarming  to  hear  sanguine  expressions  of  confi- 
dence that  private  patrons  would  come  forth  to  sup- 
port all  worthwhile  scientific  research  if  the  federal 
government  withdrew.  One  is  reminded  of  the  dismal 
failure  of  the  National  Research  Fund,  which  was  es- 
tablished in  1926  to  channel  industrial  funds  into 
basic  research.  A  goal  of  S20  million  over  a  10-year  pe- 
riod was  set,  but  less  than  2  per  cent  of  that  amount 
was  received  by  1930.  Four  years  later,  S356,402  was 
returned  to  the  contributors. 

A  second  source  of  unhappiness  may  be  the  unmet 
need  for  clinical  investigators.  This  shortage  has  a 
bearing  on  the  recent  fiood  of  private  capital  into  bio- 
technology. It  is  obvious  that  assessment  of  safety  and 
efficacy  will  be  an  essential  step  before  profits  can  be 
realized  from  interferons,  specific  antibodies,  or  other 
biologic  agents  prepared  in  new  ways.  No  industrial 
combine  can  or  should  undertake  all  the  clinical  trials 
that  will  be  required.  Moreover,  potential  conflicts  of 
interest  will  make  it  necessary  for  many  clinical  ex- 
periments to  be  publicly  supported. 

In  the  long  view,  the  ability  of  the  academic  wing  of 
the  scientific  community  to  deal  with  the  increased 
temptations  of  profit  will  be  a  severe  test  of  biomedi- 
cal research  in  the  1980s.  The  recent  decision  bv  Har- 
vard University  not  to  exploit  recombinant  technolo- 
gy for  profit  was  important,  for  although  Harvard  is 
the  university  most  able  financially  to  forgo  such  in- 
vestment, it  would  also  have  been  the  institution  most 
widely  imitated  if  it  had  so  invested.  One  is  aiwavs 
being  reminded  that  chemists  or  scientist-engineers 
have  managed  to  survive  in  ventures  that  have  be- 
come excessively  proprietary,  but  has  their  science 
maintained  its  excitement  and  pace  with  greater  com- 
mercialization.'' 

We  have  only  just  learned  how  unlimited  freedom 
of  communication  —  making  possible  the  most  rapid 
and  complete  synthesis  of  experiences  into  wisdom  — 
has  allowed  us  to  pass  through  the  period  of  anxiety 
over  recombinant-DNA  technology  without  any  evi- 
dent harm  to  science  or  the  world.  Secrecy  in  science 
is  anathema.  Biology,  as  the  science  of  life  itself, 
is  under  special  ethical  constraints  to  remain  as 
free  as  possible,  and  thus  open  and  preeminently 
humane. 

The  Zero-Sum  Balance 

Biomedical  research  in  the  1980s  will  require  as 
much  creativity  in  adapting  to  austerity  as  was  evi- 
dent in  the  period  of  maximum  growth.  When  reallo- 
cation of  resources  becomes  a  zero-sum  game,  some  of 
the  rules  need  to  be  modified.  All  players  must  sup- 
press narrow  interests  to  the  degree  necessary  to 
maintain  the  whole  of  the  enterprise  in  balance  with 
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respect  to  several  key  equilibriums :  selective  growth  in 
areas  in  which  scientific  opponunity  is  hottest  and 
persistent  activity  in  colder  areas  in  which  need  of 
knowledge  is  still  great;  highly  categorical  program- 
ming and  the  provision  of  communal  resources  with 
broader  institutional  support;  the  need  for  continuing 
quality  control  by  competitive  review  and  the  longer- 
term  investments  merited  by  scientists  of  proved  pro- 
ductivity; and  a  full  continuum  of  activities  from  the 
most  fundamental  to  the  most  practical  ends  of  bio- 
medical research. 

The  allocations  of  NIH  resources  shown  in  Figures 
3  and  4  do  not  necessarily  represent  a  perfect  har- 
mony of  the  balances  just  described.  The  categorical 
distributions  (Fig.  3)  shown  for  1969  and  1979  reflect 
the  play  of  scientific,  social,  and  political  factors.  Be- 
cause each  institute  supports  fairly  broad  basic  re- 
search as  well  as  its  categorical  activities,  adjustment 
to  the  ever  asymmetrical  nature  of  scientific  oppor- 
tunity is  better  than  a  superficial  view  of  the  situation 
might  suggest. 

Nevertheless,  the  distribution  of  resources  needs  to 
be  frequently  and  systematically  tuned.  There  is  a  re- 
quirement for  a  continuing  technical  and  collegia! 
process  for  setting  (or  at  least  recommending)  priori- 
ties for  allocations  within  the  vast  area  covered  by  all 
the  institutes.  The  Administration  and  the  Congress 
clearly  have  final  powers  and  responsibilities  for  these 
determinations.  Their  task  can  be  aided  by  analyses 
emphasizing  aggregate  distributions  of  activities,  rep- 
resented in  Figure  4.  They  have  recently  adopted  such 
a  global  view  in  endorsing  and  supporting  the  move 
toward  the  stabilization  of  one  portion  of  the  resource 
allocation  —  the  annual  number  of  competing  re- 
search-project awards.  The  next  steps  involve  similar 
attention  to  the  other  essential  elements  of  research 
support  and  the  balance  among  them.  For  some  of 
these  elements,  we  have  already  reached  the  limit  of 
sacrifice  for  maintaining  the  ability  to  award  project 
grants. 


Science  and  Academic  Needs 

Necessary  economies  in  public  spending  for  re- 
search in  the  1980s  may  also  create  some  especially 
difficult  challenges  for  educational  institutions.  We 
have  come  to  think  of  teaching  hospitals  as  different 
from  the  ordinary  kind.  Now  we  hear  talk  of  "re- 
search universities."  Few  of  us  were  alive  when  the 
healing  arts  were  learned  in  places  that  had  no  labo- 
ratories beyond  the  abattoir,  no  libraries  but  a  shelf  of 
old  texts  and  proprietary  pamphlets,  and  no  bridges 
to  connect  the  questions  raised  by  illness  to  the 
answers  lying  in  research.  The  health  sciences  have 
led  the  healing  arts  out  of  dark  empiricism,  and  there 
must  be  no  retreat. 

The  same  is  true  for  the  university's  need  for  an 
intimacy  between  scientific  inquiry  and  teaching. 
Again,  the  highly  categorical  project  orientation  of  the 
NIH  places  the  universities  in  jeopardy  when  teacher- 
researchers  in  the  faculty  lose  their  grants. 

If  the  biologic  revolution,  now  so  well  launched,  is 
to  be  sustained  through  the  1980s  and  beyond,  a  sine 
qua  non  is  increased  attention  to  the  government- 
university  interaction  in  science.  From  the  beginning, 
there  has  been  a  partnership  of  mutual  need  and  sup- 
port. Yet  strains  and  misunderstandings  abound  and 
add  to  the  problem  of  shrinking  resources.  In  the 
1980s,  the  NIH,  the  layers  of  government  above  it, 
and  the  members  of  the  academic-science  community 
must  consult  and  work  together  to  keep  the  partner- 
ship whole.  Three  aims  in  particular  warrant  careful 
examination:  ensuring  continued  strength  in  the  re- 
search capacity  of  the  academic  partners;  attaining 
reasonable  accountability  in  the  use  of  public  funds 
for  science,  without  an  excessive  burden  of  account- 
ing; and  establishing  basic  concepts  of  cost  sharing 
between  the  government  and  the  university. 

A  sound  partnership  will  temper  the  effects  of  eco- 
nomic stresses  on  the  realization  of  the  unparalleled 
opportunity  in  the  health  sciences. 


ERRATUM 


Biomedical  Research  in  the  1980s  (1981;  304:509-17).  On  page  509  under 
Che  heading  "Step  Back  100  Years,"  the  seventh  line  in  the  second  para- 
graph should  refer  to  Abraham  Flexner,  not  Simon. 
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I.  INTRODUCTION 


In  the  late  fall  of  1979,  the  Associate  Director  for  Extramural  Research  and 
Training,  NIH,  scheduled  a  series  of  meetings  between  representatives  of  the  NTH 
administration  and  the  chairpersons  of  the  NIH  scientific  review  groups.  These 
meetings  provided  a  forum  for  the  chairpersons  to  voice  their  concerns  about, 
and  suggest  refinements  of,  the  peer  review  system. 

From  the  viewpoint  of  the  NIH,  those  meetings  were  highly  productive,  and  so  two 
additional  Chairpersons  meetings  were  held  on  February  9  and  17,  1981.    To  have 
an  atmosphere  conducive  to  free  discussion,  the  one-day  meetings  were  limited  to 
approximately  25  participants.     Further  meetings  are  planned  for  1982. 

Besides  the  chairpersons,  the  following  NIH  representatives  attended  the 
meetings:    Dr.  Donald  S.  Fredrickson,  Director;  Dr.  William  F.  Raub,  Associate 
Director  for  Extramural  Research  and  Training;  Dr.  Carl  D.  Douglass,  Director, 
Division  of  Research  Grants;  Dr.  S.  Stephen  Schiaffino,  Deputy  Director, 
Division  of  Research  Grants;  Dr.  Charles  R.  McCarthy,  Director,  Office  for 
Protection  from  Research  Risks;  Mr.  Steven  C.  Bernard,  Acting  Grants  Policy 
Officer;  Mr.  Richard  J.  Riseberg,  Legal  Advisor;  executive  secretaries  of  the 
scientific  review  groups;  and  administrators  from  the  Bureaus,  Institutes,  and 
Divisions.     A  complete  list  of  the  participants  is  included  in  Appendix  A. 

The  agenda  for  the  meetings  was  as  follows: 

•  10:00  a.m.  to  10:10  a.m. 

Welcome  and  Introduction,  Drs.  Raub  and  Douglass 

•  10:10  a.m.  to  11:15  a.m. 

Roundtable  Discussion,  Drs.  Raub,  Douglass,  Schiaffino,  and 
Chairpersons 

•  11:15  a.m.  to  11:45  a.m. 

Regulations  Regarding  Human  and  Animal  Subjects  Involved  in 
Research,  Dr.  McCarthy 

•  11:45  a.m.  to  12:30  p.m. 

Impact  of  Office  of  Management  and  Budget,  Circular  A-21 
("Cost  Principles  for  Educational  Institutions"),  Mr.  Bernard 

•  12:30  p.m.  to  1:30  p.m.  —  Lunch 

•  1:30  p.m.  to  2:10  p.m. 

Allocation  of  NIH  Resources,  Dr.  Fredrickson 

•  2:10  p.m.  to  2:30  p.m. 

Debarment  Regulations,  Mr.  Riseberg 

•  2:30  p.m.  to  3:30  p.m. 

Roundtable  Discussion,  Drs.  Raub,  Douglass,  Schiaffino,  and 
Chairpersons 

•  3:30  p.m.  -  Adjournment 

Discussion  items  were  chosen  from  topics  of  interest  that  had  previously  been 
solicited  from  the  chairpersons  and  other  scientific  review  group  members. 


To  avoid  repetition  and  to  clarify  th'e  presentation,  we  have  merged  the 
proceedings  from  both  meetings  into  one  volume.     For  the  same  reasons,  we  have 
organized  the  unstructured  roundtable  discussions  into  subject  areas.  Finally, 
because  it  was  impossible  to  identify  most  of  the  speakers,  we  have  generally 
divided  the  roundtable  discussions  into  anonymous  comments  or  questions  from  the 
chairpersons  and  responses  from  the  NIH  Staff. 
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II.     ALLOCATION  OF  NIH  RESOURCES 
Dr.  Donald  S.  Fredrlckson,  Director,  NIH 


Welcome,  all  of  you,  to  this  roundtable.     These  meetings  of  chairpersons  have 
become  important  parts  of  the  NIH  calendar,  and  they  have  never  been  more  useful 
than  they  are  today.     I  think  it  would  help  if  I  explained  some  of  the  macroeco- 
nomics of  NIH.     It  may  help  answer  some  questions  in  the  minds  of  many  people 
concerned  with  support  of  biomedical  research. 

This  slide  (Figure  1)  is  what  we  call  a  SATT  diagram.     SATT  stands  for  Science 
base.  Applications,  Transfer,  and  Training  activities.     Let  me  tell  you  how  this 
NIH  resource  allocation  is  now  used  by  us  in  budget  planning. 


Figure  1 

DISTRIBUTION  OF  NIH  OBLIGATIONS,  FY  1980 

(IN  MILLIONS) 


Research 
project 
grants 
$1^7 


Categorical 
research 
centers 
$285 


Other 
support 
$513 


Intramural 
$332 


Science  Base 
$2,637 


NIH  Total 
$3,429 


Applications 
$439 


Transfer 
$167 


Training 
$186 


Thinking  about  austerity  is  not  new  for  NIH,     We've  been  watching  the  trends  in 
both  Administration  and  Congressional  support  for  health  research  for  some 
time — long  before  NIH  passed  its  1979  peak  in  budgeted  purchasing  power,  $3.18 
billion  (equivalent  to  $1.62  billicr  in  1969  dollars).     For  at  least  a  decade 
there  has  been  a  serious  discontinu  ty  between  what  the  Administration  has 
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proposed  for  NIH' and  what  the  Congress  has  finally  appropriated.  The 
Administration  had  often  chosen  to  present  to  Congress  the  budget  of  the 
previous  year,  and  Congress  had  reciprocated  by  adding  enough  to  go  beyond  the 
costs  of  inflation,  often  plus  increases  for  programs  of  special  interest  to  it. 
These  "disease,"  or  "categorical,"  mandates  often  were  resultants  of  political, 
social,  and  scientific  forces  and  sometimes  produced  uncomfortable  distortions 
in  the  budget. 

Beginning  in  1978-79,  because  of  coming  economic  strains,  the  Congress  began  to 
experiment  with  a  budget  on  itself.     This  meant  that  there  might  be  a  time  when 
Congress  might  no  longer  be  able  to  increase  the  NIH  budget  without  an  indica- 
tion that  the  Administration  was  also  desirous  of  doing  so. 

So  at  that  time  we  began  seriously  planning  for  what  might  be  a  different  trend 
in  budgeting  and  appropriations,  one  seeking  a  common  desire  on  the  part  of  the 
Administration  and  Congress  for  stabilization  of  research  support.     In  1978  we 
had  a  conference  here  on  the  support  of  health  research,  which  came  out  of  a 
speech  that  then-Secretary  Califano  made.     We  searched  in  a  serious  way  for 
consensus  among  many  people  about  state  support  of  science,  and  particularly  the 
health  sciencese 

There  emerged  from  this  discussion  agreement  that  the  most  important  single 
aspect  of  research  support  is  investigator-initiated  research,  under  program 
project  or  research  project  grants.     This  became  a  first  mandate,  the  highest 
priority  to  defend.     But  we  also  recognized  that  investigator-initiated  research 
was  only  one  part  of  a  health  research  continuum,  running  from  undifferentiated 
research  to  the  practical  inventions  that  make  a  difference  in  the  quality  of 
life  and  in  the  cost  of  health  care. 

In  the  strategy  of  planning  for  the  future  we  concentrated  on  the  aggregate 
disposition  of  NIH  resources  instead  of  the  distribution  within  certain  single 
mechanisms  among  the  15  line-item  appropriations  that  make  up  the  NIH  budget. 
In  the  intense  competition  for  Federal  resources,  we  deal  with  highly  structured 
committees  in  the  Congress,  and  other  complex  processes  within  the  Office  of 
Management  and  Budget,  the  Administration,  and  its  departments.     The  Budget  has 
its  own  life.    We  have  to  understand  it,  use  its  language,  change  it  slowly  and 
in  a  sound  way. 

Across  the  NIH  budget  lines  submitted  to  Congress  every  year  there  is  a  line 
called  research  project  grants.     This  has  always  been  an  area  of  greatest 
Congressional  interest.     We  decided  to  concentrate  upon  this  particular  line  as 
the  best  expression  of  investigator-initiated  research.     Research  project  grants 
include  mainly  ROl*  and  POl*  grants,  with  which  most  of  you  deal,  and  the 
R23s*,  small  in  monetary  terms,  but  also  important  in  providing  early  career 
opportunities. 


*  ROl 
POl 
R23 


-  Research  project  grant 

-  Program  project  grant 

-  New  Investigator  Research  Award 
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While  NIH  supports  only  about  40  percent  of  the  health  science  in  this  country, 
It  supports  closer  to  90  percent  of  the  basic  research.     There  are  no  alterna- 
tive sources  for  funding  most  of  this  basic  research.     While  research  project 
grants  are  the  largest  single  identifiable  unit  of  the  means  to  support  basic 
science,  there  are  several  other  important  units  identified  in  the  SATT  diagram 
under  "Science  Base." 

The  middle  one,  research  centers  and  resources,  is  a  mixture.     There  are  center, 
mostly  "core,"  grants,  for  which  ROls  and  POls  nowadays  tend  to  provide  more  and 
more  of  the  individual  project  support.     In  addition  to  the  categorical  centers, 
there  are  RCDAs*  and  the  "communal  resources"  provided  through  the  Division  of 
Research  Resources,     It  is  sometimes  forgotten  how  support  for  instruments,  for 
clinical  research  centers,  or  for  certain  other  functions  that  are  universally 
needed  by  scientific  institutions  must  be  attended  to  by  the  non-categorical 
divisions  of  NIH.     You  can't  expect  people  intent  on  doing  something  about  heart 
disease  or  cancer  today  to  be  too  concerned  about  the  National  Library  of 
Medicine  tomorrow  or  the  large  collections  of  biological  specimens  and  data 
which  must  be  maintained  to  form  a  chain  from  past  generations  into  the  future. 
For  example,  soon  we're  going  to  have  to  put  a  lot  of  money  into  a  data  base 
from  polynucleotide  sequencing,  or  we'll  be  stifled  by  data  and  lose  efficiency 
in  the  use  of  new  technologies. 

Finally,  the  intramural  part  of  science  base,  too,  must  be  examined  very 
carefully;  its  fortunes  must  also  rise  and  fall  as  does  the  total  system. 

The  "Applications"  bar  on  SATT  includes  a  variety  of  things.     Most  of  the 
contract  programs  are  there,  as  well  as  grants  for  development,  an  area  where 
discoveries  and  inventions  are  being  moved  on  toward  more  practical  terms.  Also 
included  are  many  large  clinical  trials.     Some  people  think,  that  industry  ought 
to  be  doing  more  in  this  area  and  fear  we  are  being  redundant.     Yet  industry 
cannot  underwrite  all  research  and  development.     Boards  of  big  corporations  will 
not  and  cannot  accept  too  many  long-term  risks. 

"Transfer,"  which  comes  from  today's  jargon  of  "technology  transfer,"  means 
demonstrations,  sometimes  control  activites,  the  showing  that  what  works  in  the 
lab  also  works  in  the  field  and  the  testing  of  its  applicability  for  the 
purposes  of  health.     The  last  "T"  of  SATT  is  for  training.     In  this  graph  about 
5  percent  of  resources  are  for  training.     If  we  had  used  SATT  in  1964,  25 
percent  of  the  total  resources  would  have  been  in  training.     This  training, 
incidentally,  is  all  NRSAt  training  and  does  not  include  the  more  advanced  and 
continuous  development  of  scientists,  the  constant  education  that  ends  only  when 
a  scientist's  career  has  finished. 

In  the  debates  on  the  1980  budget,  the  Administration  accepted  the  idea  of 
trying  to  make  our  system  a  bit  less  subject  to  fluctuations  in  appropriations. 
They  underwrote  a  first  attempt  on  stabilization,  for  the  present  referring  to 
the  ability  to  underwrite  a  certain  minimum  number  of  new  and  competing  ROls  and 
POls  each  year. 


*  Research  Career  Development  Award 
t    National  Research  Service  Award 
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We  adopted  a  figure  of  5,000  new  grants  as  an  annual  floor  to  be  sought  in  the 
appropriations  process.     In  1979,  we  had  5,900  new  starts;  in  1978,  5,400;  but 
before  that  fewer  than  5,000.     Such  a  proposition  also  left  us  with  a  total  of 
about  16,500  active  research  project  grants,  about  one-third  of  them  being 
re-competed  each  year. 

In  the  debates  on  the  1980,  1981,  and  1982  budgets— even  through  the  several 
proposed  recisslons==-the  struggle  for  stabilization  was  taken  up  by  both 
Administration  and  Congress^     Successive  Secretaries  helped  us  worry  about  our 
"5,000  grants."    The  President,  In  his  budget,  supported  the  concept,  and  the 
House  and  Senate  appropriation  committees  agreed. 

Inflation  has  put  stress  on  the  capacity  to  fvind  some  other  mechanisms  in  order 
to  maintain  the  5,000  new  research  grants.     Over  the  past  several  years  the 
research  project  grant  line  has  risen  from  46  percent  to  50  percent,  a 
relatively  large  change  in  such  a  large  and  complex  budget.    We  may  have  reached 
the  limit  of  desirable  Increase  in  funds  for  project  grants  compared  with  other 
important  mechanisms  of  support. 

Working  as  hard  as  you  do  through  the  peer  review  system  to  choose  the  best  (and 
It  is  often  a  very  difficult  choice),  you  need  to  have  an  understanding  of  what 
this  strategy  is  all  about.     I  hope  you  also  approve  of  it.     Stabilization  has 
become  a  watchword.     It  has  been  extremely  Important  through  recent  budget 
periods  in  maintaining  support  of  science  by  NIH. 

The  NIH  will  continue  to  examine  itself.     We  will  attempt,  with  your  assistance 
and  advice,  to  discover  where  we  need  further  to  shape  the  contours  of  resource 
allocation.     I  emphasize  again  that  we  can't  worry  only  about  project  grants. 
An  unbalanced  system  will  tip  over  and  cease  to  fulfill  its  promise  and  intent. 

The  outlook  for  public  support  of  science,  in  my  view,  still  looks  good.  These 
are  not  easy  times,  but  you  need  not  be  despairing.     In  your  study  section  roles 
you  are  the  ones  x*ho  have  the  keys  to  the  future  of  biomedical  research.     If  the 
method  of  quality  control  breaks  down,  then  I  think  we  will  find  very  little 
public  Interest  in  the  support  of  science.     The  whole  thing  rests  on  the 
continuance  of  the  excellent  performances  that  study  sections  and  review  groups 
have  given  since  the  beginning  of  this  remarkable  era. 

Now,  I  would  like  to  open  this  up  to  any  questions  you  may  have. 

A.  DISCUSSION 

Question;     If  there  are  5,000  new  and  competing  renewals  per  year,  it  is 
possible  that  those  new  and  competing  grants  could  have  twice  the  price  tag 
of  previous  ones.    With  the  new  budget,  is  that  feasible? 

Dr.  Fredrickson:    No,  it's  not  feasible.     The  great  problem  in  trying  to 
build  any  stabilization  of  research  support  is  Inflation.     The  cost  of  the 
average  grant  has  Increased  annually  over  the  last  several  years  by  more 
than  10  percent.     If  this  continues  unabated,  it  will  be  Impossible  for  any 
Administration  or  any  Congress  to  keep  up  with  a  stabilization  design. 
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It  is,  I  think,  part  of  the  miracle  that  we  have  managed  to  hold  the  5,000 
figure,  in  the  face  of  such  inflation.     New  monies  have  been  added,  but  not 
enough  to  make  up  the  difference;  and  some  of  the  other  mechanisms  have  had 
to  decline.     Thus  we  have  to  evaluate  constantly  the  effects  of  shifting  the 
support  for  research  from  one  form  to  another. 

Granted  the  great  difference  among  scientists  and  the  way  they  must 
effectively  operate,  we  have  to  maintain  our  flexibility  so  that  we  do  not 
lock  ourselves  into  an  impossible  pattern.     We  must  try  to  get  a  citizens' 
agreement  about  the  minimum  number  of  grants  needed  to  keep  this  kind  of 
inquiry  alive  and  in  good  health. 

Question ;     In  developing  the  concept  of  stabilization,  was  any  account  taken 
for  the  continuing  increase  in  the  number  of  qualified  principal  investiga- 
tors who  will  be  competing  for  support? 

Dr.  Fredrickson;     The  full  mastery  of  the  dynamics  of  biomedical  research, 
including  the  flux  of  investigators  in  and  out  of  the  system,  eludes  us.  We 
have  neither  adequate  information  nor  a  completeness  of  controls;  for 
absence  is  a  plural  process  having  both  public  and  private  components  not 
amenable  to  complete  reporting  on  any  master  plan.     What  keeps  people  still 
applying  and  sending  in  excellent  grant  applications  when  only  about  30 
percent  of  them  are  funded?    What  happens  when  training  continues  to 
decrease?    There  are  many  things  going  on  in  your  institution  now  that  you 
may  not  be  aware  of,  and  that  we  see  only  in  a  microscopic  way.     There  are 
certain  changes  in  the  numbers  and  kinds  of  people  who  are  applying  for 
grants,  the  number  of  grants  per  scientist,  and  so  forth.     We  perceive  many 
useful  trends;  we  have  no  precise  equations  to  plot  creative  energy  or  human 
impulse. 

This  makes  it  very  difficult  for  us  to  adjust  our  training  needs.     What,  for 
example,  would  be  the  right  number  of  trainees  if  we  were  reduced  to  4,000 
new  research  grants  each  year?    Or  to  3,000?    Would  we  leave  training 
efforts  at  the  same  level?    Obviously  we  would  like  to  have  long-range 
predictions  of  the  budget,  but  given  the  uncertainties  of  politics  and 
economics,  this  is  impossible. 

Comment ;    Surely  you  must  have  some  notion,  even  though  a  gross  notion. 
With  5,000  as  a  base  and  a  cutback  in  training,  5,000  investigators  today 
will  have  quite  a  different  attainability  in  terms  of  receiving  research 
grants  than  the  same  number  5  or  10  years  from  now  when  the  investigator 
pool  size  has  presumably  shrunk. 

Dr.  Fredrickson;     I  agree  that  we  ought  to  be  able  to  predict,  but  don't 
make  too  many  rash  assumptions.     We  don't  know  precisely  how  important  NIH 
training  is  in  controlling  the  flux  of  investigators  into  the  system.  We 
are  probably  training  half  of  the  people,  at  the  most,  who  eventually  come 
into  the  system. 
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It  is  interesting  that  the  NIH  support  for  training  has  been  turning  down 
for  some  time,  but  the  number  of  new  entrants  into  the  field  is  not  going 
down  correspondingly.     NIH  training  programs  are  not  a  perfect  control  on 
entry  into  biomedical  research  as  a  profession.     They  are  more  important  for 
maintaining  the  overall  quality  of  training  than  the  supply. 

Question ;     I  would  like  to  raise  an  issue  that  we  touched  on  this  morning. 
We  are  fairly  confident  of  our  ability  to  sort  turkeys  from  eagles.  The 
problem  comes  in  distinguishing  grants  that  are,  by  and  large,  all  good. 
The  NIH  is  now  in  the  position  where  all  these  grants  can  no  longer  be  paid. 
Are  you  putting  any  thought  into  how  you  decide  exactly  what  to  pay  among 
these  grants? 

Dr.  Fredrickson;    This  is  a  most  important  question,  and  I  don't  have  a  new 
idea  to  throw  to  you  that  you  haven't  already  thought  about  yourselves. 
If  ideas  can  be  tested  for  some  other  way  of  making  close  distinctions,  we 
will  be  very  interested  in  assisting  in  such  exeriments.     Program  relevance 
will  undoubtedly  also  become  a  more  important  factor  than  it  ever  was  in  the 
past.     In  the  past,  we  turned  the  faucets  on  and  the  level  of  the  water 
determined  what  grants  we  paid. 

You  want  "program  relevance"  to  interfere  as  little  with  your  decisions  as 
possible.     So  do  I.     But  there  will  be  more  of  such  perturbation  of  the 
"merit  system"  in  the  future.     You  must  not  believe,  however,  that  your 
decisions  are  being  overturned  capriciously.     How  much  of  this  occurs  will 
depend  mainly  on  the  budget.     It  cannot  help  but  be  a  source  of  anxiety  and 
burden  for  you.     Still,  you  can  only  do  what  is  humanly  possible. 

Question :     If  the  NIH  appropriations  do  not  increase  as  fast  as  inflation  in 
the  coming  years,  will  the  medium  size  of  a  funded  grant  necessarily 
decrease  during  stabilization? 

Dr.  Fredrickson:     No.  If  we  don't  keep  up  with  inflation,  and  we  probably 
won't,  then  5,000  will  be  an  undesirable,  an  unobtainable  number.     We  will 
not  reduce  the  costs  of  a  grant  to  any  level  or  sacrifice  other  essential 
services  simply  to  maintain  a  number  of  5,000. 

Question;     Do  you  mean  the  floor  may  change  from  year  to  year? 

Dr.  Fredrickson:    We  will  keep  our  emphasis  on  research  grants,  but  the 
number  of  grants  that  we  might  set  out  as  our  goal  will  have  to  be  adjusted 
to  the  amount  in  our  appropriation.     The  floor  may  change,  if  necessary. 

Question;     You  aren't  guaranteeing  a  baseline  number  of  funded  grants? 

Dr.  Fredrickson;     You  can't,  unless  you  are  in  a  state  that  guarantees  to 
maintain  your  purchasing  power  against  all  pressures.     What  you  gain  by 
attempting  stabilization  is  partly  in  making  it  easy  for  people  who  have 
little  understanding  of  science,  but  who  are  still  interested  in  it,  to 
track  the  course  of  its  support.     I  can't  tell  you  how  crucially  important 
that  could  be  in  Washington,  a  town  where  each  element  in  a  complex  mix  gets 
only  so  much  attention. 
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Comment ;     It  seems  to  me  that  there  will  be  a  tendency,  once  you  fixed  on  a 
number ,  to  want  to  hold  it.     I  think  that  is  a  desirable  tendency,  once  you 
have  decided  on  a  number.    But  if  that  is  the  case  and  the  inertia  carries 
over  into  a  subsequent  budget  year,  then  the  best  grants  on  an  average  will 
be  paid  less  than  the  best  grants  of  previous  years. 

Dr.  Fredrickson;    Many  of  us  realize  the  difficulties  you  have  and  how  tough 
you  are  on  budgets.    Obviously  we  cannot  continuously  shrink  all  of  the 
grants  in  order  to  keep  paying  a  certain  number. 

Question;    When  you  sponsor  research  grants,  why  don't  you  just  send  the 
principal  investigator  a  copy  of  the  Item-by-ltem  analysis  of  what  the 
institution  is  spending  on  indirect  cost  lines? 

Dr.  Fredrickson;     Given  the  freeze  on  Federal  employment,  we  would  never 
have  enough  people  to  send  you  such  information.     It  is  more  likely 
something  the  investigator  should  obtain  from  his  institution. 

We  have  had  scientistis,  university  administrators,  auditors,  and  0MB  types 
around  this  table  not  so  long  ago  for  frank  talks  about  indirect  costs. 
Your  universities,  many  of  them,  are  bearing  more  of  the  cost  of  research 
than  they  are  being  reimbursed,  and  I  don't  know  that  there  is  ever  going  to 
be  any  way  we  can  reverse  that  situation.    You  may  disagree  with  the  way 
the  institutions  use  their  indirect  costs.     There  may  be  some  inequities, 
maybe  even  improprieties.     We  do  not  do  the  accounting  of  the  Indirect 
costs.    They  are  done  by  regional  auditors. 

We  might  be  coming  closer  to  a  day  when  we  will  have  to  put  it  all  out  on 
the  table  and  negotiate  one  fixed  price  through  bargaining  between 
institutions  and  investigators. 

Question:    Are  there  any  projections  for  the  long-term  dissolution  of 
training  funds  and  training  programs? 

Dr.  Fredrickson;  No.  You  can  look  at  the  trends  for  training  and  note  that 
10  years  ago  we  had  about  18,000  trainees;  today  we  have  10,500.  The  number 
has  been  going  down  slowly  but  steadily  over  the  years. 

We're  all  certainly  going  to  have  to  consider  what  relationship  training 
should  have  to  our  capacity  to  fund  new  grants.    What  If,  in  a  given  year, 
the  number  is  not  5,000  grants  but  4,000?    Should  we  then  proportionally 
drop  training? 

In  terms  of  research  training  the  Administration  has  taken  one  view,  and 
Congress  has  taken  another.    Ify  guess  is  that  we  are  not  going  to  see 
training  Increased  above  the  current  level.    Clearly,  we  are  not  going  to  go 
back  to  the  days  when  25  cents  of  the  NIH  dollar  went  to  training.     We  were 
creating  a  system  then;  now  we  are  trying  to  maintain  It. 
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It  is  particularly  hard  to  grapple  with  the  philosophical  issues  of 
supporting  graduate  education  in  America,     The  other  societies  with  which  we 
compare  ourselves  are  nearly  all  subsidizing  technical  education  very 
heavily.     Do  you  know  anybody  in  France  or  Germany  who  pays  $15,000  a  year 
to  go  to  medical  school?     Yet  we  have  strongly,  and  I  think  wisely,  provided 
good  government  support  for  trainees  in  scientific  research  in  America. 

It  is  an  extraordinary  timeo  I  call  it  the  confrontation  of  the  glorious 
and  the  dismal  sciences.  Never  have  the  biological  sciences  offered  more 
opportunity;  seldom  have  economic  constraints  called  for  more  selectivity. 
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SENATE  APPROPRIATIONS 
Subcommittee  on  Labor- 

E.ducatlQn-H«S-  lg3 

FY  1 982 

February  18,  1981 
DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES 
Nacional  Institutes  of  Health 
Statement  by  the  Director 

Mr.  Chairman,  I  welcome  the  opportunicy  to  appear  before  this 
Subcommittee  to  review  with  you  the  programs  of  the  National 
Institutes  of  Health.     I  should  like  to  begin  with  a  brief  overview 
of  the  organization,  purposes,  and  activities  of  NIH  before  proceed- 
ing to  a  consideration  of  a  few  of  the  important  issues  facing  this 
agency.     For  your  convenience,  I  have  provided  a  few  charts  and 
other  information  to  which  I  shall  refer  in  my  presentation. 

Introduction:     Mission  and  Overview 

The  purposes  of  the  National  Institutes  of  Health  are  the 
conduct  and  support  of  biomedical  and  behavioral  research,  more 
broadly  referred  to  today  as  the  health  sciences.     The  purpose  of 
this  research,   in  turn,  is  to  prevent  disease  and  premature  death 
and  assure  each  person  born  the  maximum  opportunity  for  freedom  from 
pain  and  disability.     Such  research  has  had  profound  effects  on 
mortality  and  life  expectancy  in  the  past  7  5  years.     There  are 
studies  which  support  the  conclusion  that  there  is  a  very  high 
return  on  the  investment  in  health  science  in  terms  of  controlling 
loss  of  productivity  and  income.     Most  assuredly,  scientific 
research  also  holds  the  ultimate  key  to  containment  cf  the  rising 
cost  of  health  care. 
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'     '   In  the  last  25  years,  the  American  contributions  to  the  health 
sciences  have  been  among  the  greatest  in  the  world.     It  is  generally 
conceded  that  knowledge  of  living  things  is  increasing  at  an  extra- 
ordinary rate.     Biomedical  technology  has  advanced  very  rapidly  to  a 
state  which  protaises  further  important  transformations  in  health 
practices,  agriculture,*  and  industry.     It  is  widely  acknowledged, 
Mr.  Chairman,  that  we  are  today  experiencing  a  "revolution  in 
biology." 

V. 

■   This  advent  of  a  new  age— comparable  to  the  Space  Age  in  which 
you  had  so  noteworthy  a  role,  Mr.  Chairman— is  the  product  of 
vigorous  public  support  for  scientific  research  in  this  country 
beginning  right  after  World  War  II. 

Since  1950  approximately  $75  billion,  both  public  and  private, 
has  been  spent  on  health  science  in  the  United  States.     The  amount 
spent  in  1980,  about  $7.8  billion  (chart  1),  represents  just  over 
0.3  percent  of  the  Gross  National  Product  and  3  percent  of  the  annual 
cost  of  health  estimated  at  around  $240  billion  in  1980. 

About  60  percent  of  the  total  support  for  the  health  sciences 
now  comes  from  the  Federal  Government,  with  the  next  largest  contri- 
bution coming  from  the  pharmaceutical  industry.     An  estimated  80  to 
90  percent  of  the  support  for  undifferentiated,  fmdamental  or  basic 


*  Recombinant  DNA  techniques  may,   for  example,   permit  increased  food 
production  through  the  development  of  new  disease-resistant  plant 
strains . 
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research  is  uaderwricten  by  the  Federal  Government.     One  covild  not 
expect  industry  with  its  need  to  show  profits  in  the  short  tera  to 
have  ventured  the  large  amounts  of  risk  capital  to  support  the  basic 
science  efforts  over  several  decades  which  have  led  to  gene  recombi- 
nation, the  production  of  pure  antibodies  by  fusion  of  a  malignant 
call  with  a  lymphocyte  (hybridomas) ,  the  tireless  search  and  capture 
of  the  agents  causing  hepatitis,  the  remarkable  discovery  of  slow 
viruses  that  cause  brain  degeneration,   the  elucidation  of  brain 
structure  and  fmction  which  explains  the  actions  of  lithium  or 
other  tranquilizers,  to  name  but  a  tiny  handful  of  modem  discover- 
ies.    Even  most  of  the  current  drugs  used  to  cxire  cancer  or  to 
prolong  the  lives  of  cancer  patients  must  be  developed  to  a  stage 
nearing  profitability  before  their  final  development  can  be  picked 
up  by  industry. 

Of  the  $7.8  billion  estimated  to  be  spent  for  biomedical 
research  in  1980,  half  is  represented  by  the  budget  of  DHHS,  with 
programs  of  8  agencies  contributing  to  the  total.     The  budgets  and 
activities  of  these  agencies  and  how  they  interrelate  in  health 
research  are  described  in  a  report.  Health  Research  Activities  of 
the  Department  of  Health  and  Human  Services,  issued  in  December  1980 
(copies  of  which  have  been  provided  to  you).     With  its  FY  1980 
budget  of  $3.4  billion,  NIH  supported  approximately  85  percent  of 
the  Department's  total  research. 

NIH  was  founded  in  1930,  but  went  through  its  most  rapid  phase 
of  growth  from  1955  to  1965.     It  has  been  the  largest  single  sup- 
porter of  biomedical  research  in  the  world  for  many  years. 
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In  1948  NIH  comprised  four  Institutes.     Now  it  consists  of  11, 
in  addition  to  the  National  Library  of  Medicine  and  several  research 
and  support  divisions.     The  organization  of  NIH  is  shown  in  chart  2, 
and  the  organization  of  a  "typical"  Institute  in  chart  3.    FY  1980 
obligations  by  Institute  are  presented  in  chart  4,     About  80  percent 
of  the  resources  of  the  Institutes  are  used  to  fund  extramural 
research  and  training  principally  by  grants  to  university  scien- 
tists.    NIH  has  been  for  some  time  the  largest  single  source  of  R&D 
funds  to  American  universities,  especially  the  academic  medical 
centers.     All  Institutes  but  one  have  intramural  research  programs. 
The  largest  concentration  of  these  are  located  on  a  single  reserva- 
tion in  Bethesda,  where  the  Warren  G.  Magnuson  Clinical  Center,  a 
540-bed  hospital,  is  integrated  with  more  than  a  thousand  labora- 
tories.    Intramural  research  is  also  conducted  at  other  locations — 
a  500— acre  animal  center  at  Poolesville,  Md. ,  a  fundamental  science 
laboratory  at  Frederick,  Md.,  the  Aging  Institute's  gerontology 
clinic  in  Baltimore,  the  National  Institute  of  Environmental  Health 
Sciences  facility  at  Research  Triangle  Park,  N.C.,  and  the  Rocky 
Mountain  Laboratory  for  the  study  of  infectious  diseases  at 
Hamilton,  Montana. 

Stabilizing  the  Science  Base 

A  useful  way  to  view  the  allocation  of  NIH  resources  in  the 
aggregate  is  presented  in  chart  5.     The  left-hand  cluster  of  bars 
represents  dollar  amounts  allocated  in  FY  1981  for  developing  new 


knowledge  at  iDore  f undaiaeiital  levels— Identified  as  "Science  Base" 
activities.     Nate  that  the  bar  on  the  extreme  left,  labeled 
"Research  Project  Grants, "  shows  the  total  for  the  most  tradiriona 
or  "classic"  mode  of  research  support.     Investigators  submir 
research  proposals,  which  are  then  examined  intensively  by  experts 
under  peer  review  procedures  and  are  approved  or  disapproved.  If 
approved,  the  application  is  given  a  priority  score.     The  Insti- 
tute's Advisory  Council  considers  the  proposals  in  light  of 
biomedical  and  social  needs.     Taking  into  account  these  needs,  the 
Council  recommends  funding  as  appropriate  (chart  6). 

Research  grants  are  awarded  for  an  average  period  of  3.5  year 
Thus,  in  any  year,  the  majoricy  of  grants  are  continuing  commit- 
ments, which  have  first  command  on  available  resources.     About  one 
third  of  previously  supported  grants  compete  each  year  for  select! 
along  with  new  grant  proposals.     In  STim,  the  number  of  competing 
applications  which  can  be  funded  in  a  given  year  represents  the 
share  of  the  excellent  ideas  which  the  Government  can  afford  to 
support.     The  fluctuation  of  this  number  in  past  years  has  been  a 
principal  deterrent  Co  those  who  would  otherwise  undergo  the 
rigorous  apprenticeship  for  research  careers.     It  has  also  been  ou 
major  focus  for  seeking  some  stabilization  of  Che  research  antar- 
prise  in  che  face  of  austerity. 

In  our  budget  development,  we  have  attached  top  priorir;'  to 
providing  stable  support  for  new  and  competing  researcr.  project 


grants.  The  effect  of  iaflatioa  on  the  costs  of  these  grants  is 
reflected  in  their  actual  average  costs  in  1979  and  1980  and  pro' 
jected  costs  in  1981  and  1982: 


Escalation  of  costs  makes  it  extremely  difficult  to  meet  any 
specified  target  aximber  of  new  grants.  Although  all  the  Institutes 
endorse  the  principle  of  stabilization  of  research  project  grant 
funding,  some  very  difficult  decisions  have  to  be  made  regarding  zh 
other  funding  mechanisms.  Inflationary  pressures,  combined  with  rh 
priority  given  to  the  research  project  grants,  tend  to  reduce  flexi 
bility  in  other  research  activities. 

The  categories  identified  in  chart  4  to  the  right  of  Research 
Project  Grants  represent  all  types  of  activities  essential  in  a 
continuum  designed  to  move  discoveries  from  fundamental  research  zo 
practical  applications. 

Included  in  the  activities  contributing  to  the  Science  3ase  ar 
categorical  center  grants,  which  integrate  research  with  applica- 
tions and  provide  mult idiscipli nary  reach.     Here  are  essential  ccc- 
munal  resources  such  as  the  National  Library  of  Medicine's  infoma- 
tion  systems,  which  provide  service  co  the  entire  world.     Here  al-c 


Average  Cost  per  Competing  Grant 


Fiscal  Year 


Amount 


1979 
1980 
1981 
1982 


$  88,400 
98,700 
107,7  00 
116,500 


are  the  programs  which  supply  the  large  instrunnants  and  data 
handling  capability  to  many  research  institutions,  the  beds  to 
permit  clinical  research,  and  other  institutional  resources.  The 
largest  single  biomedical  research  center  is  the  JTIH's  own  intra- 
mural program.  This  year  should  see  completion  of  the  Ambulatory 
Care  Research  Facility,  vhich  adds  a  new  dimension  to  multidisci- 
plinary,  ambulatory  research. 

The  remaining  25  percent  of  NIE  resources  (those  not  in  the 
Science  Base)  are  critical  for  maintaining  the  continuity  of 
research  and  its  vitality.     The  largest  component  here  is  Applica- 
tions Research,  which  includes  development  contracts  to  carry 
inventions  into  practice,  and  clinical  trials  to  prove  their  safety 
and  efficacy.     A  small,  but  necessary  portion  of  MIH  resources  goes 
to  technology  transfer.     Included  here  are  demonstration  and  contro 
activities  to  determine  the  practicality,  safety,  and  efficacy  of 
health  practices.     About  four-fifths  of  the  NLM  budget  is  in  this 
area.     Finally,  a  small  but  critical  4  to  5  percent  of  our  resource 
go  to  training  and  to  the  extended  career  development  of  especially 
promising  scientists. 

From  its  inception,  NIH  has  supported  the  preparation  of  an 
important  fraction  of  the  Nation's  biomedical  researchers.  Sucr. 
research  training  support  is  now  far  lass  than  in  the  time  when  rhe 
biomedical  research  system  was  growing.     It  is  aow  in  a  pacten:  of 
replenishment  to  keep  young  minds  and  energies  flowing  into  an 


enterprise  in  which  up  to  10  percent  of  principal  investigators  are 
replaced  each  year. 

The  balance  of  all  the  elements  in  this  biomedical  research 
"continuum"  is  as  important  as  the  totality  of  resources  in  temper- 
ing any  effects  of  fiscal  stringency.     Similarly,  careful  attention 
to  the  Government—university  partnership  which  has  always  been  the 
basis  for  the  extraordinary  productivity  of  American  science  is 
critical  to  keep  this  precious  system  vigorous  and  effective  in 
times  of  austerity.     I  refer  to  the  physical  plants  for  research  in 
universities  as  well  as  the  faculty  capabilities  now  maintained  by 
and  because  of  the  essential  link  between  scientific  inquiry  and 
effective  teaching.     Likewise,  the  need  for  accountability  of  use 
of  public  funds  must  be  met  short  of  excessive  or  unrealistic 
accounting;  and  finally,  during  the  1980s  we  will  have  to  establish 
some  clearer  principles  of  cost-sharing  between  universities  and  ehe 
Government. 

Another  important  matter  requiring  attention  is  the  relation- 
ship of  NIH  research  programs  to  industry,  particularly  in  the  areas 
of  application  and  technology  transfer.     NIH  will  explore  in  some 
depth  the  question  of  royalty  income  from  Federally  held  patents  as 
part  of  a  larger  assessment  of  Government -private  sector  relation- 
ships at  a  forthcoming  meeting  of  the  public  Advisory  Committee  to 
the  Director. 
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Raallocations  for  support  of  biotaedical  science,  in  times  when 
total  resources  are  at  zero— sum,  or  even  shrinking,  will  not  neces- 
sarily be  done  best  by  simple  proportional  changes  in  all  distribu- 
tions ("by  BID  or  by  aggregate  research  activities).     Care  must  be 
taken  to  see  that:  1)  selective  growth  is  assured  in  the  most  pro- 
ductive areas  of  science  and  persistent  activity  in  the  most  diffi- 
cult areas  in  which  need  of  knowledge  is  still  great;  2)  continued 
insistence  is  made  upon  excellence  as  a  first  gxiide  to  priority;  3) 
communal  resoxirces  and  stable  funding  for  the  most  productive 
scientists  aire  preserved;  and  4)  a  well-balanced  continuum  from  very 
fundamental  to  highly  practical  activities  is  retained. 

Regulatory  Activities 

Finally,  Mr.  Chairman,  I  should  like  to  address  the  Federal 
regulatory  activities  for  which  the  NIH  is  responsible.     I  want  to 
emphasize  that  the  iTIH  has  not  had  major  regulatory  responsibilities 
since  the  Bureau  of  Biologies  was  transferred  to  the  Food  and  Drug 
Administration  in  1972.     This  left  the  NIH  with  only  a  few  specific 
and  discrete  regulatory  activities. 

Certain  of  these  pertain  to  the  award  of  research  grants.  Sach 
regulations  are  issued  by  ?HS  or  DHHS  offices,  although  the  ^CH 
actively  participates  in  their  preparation.     Compliance  with  "his 
class  of  regulation  is  reqxiired  as  a  prerequisite  for  receiving  MIH 
research  support.     Of  all  the  regulations  that  have  bearing  on  ;hs 
NIH  program  and  activities,  these  involve  the  greatest  amount  oi 
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tlwe.  and  attention  from  the  private  sector;  however,  the  responsible 
and  equitable  distribution  of  NIH  research  grant  awards  could  not  be 
conducted  without  them* 

The  NIH  tries  to  keep  such  requirements  to  a  minimum  and  has 
recently  simplified  the  standard  research  grant  application  form.  A 
corresponding  simplification  of  the  progress  reporting  requirements 
for  grantees  is  underway.     Thus,  the  primary  !IIH  involvement  is  the 
revision  and  simplification  of  forms  and  regulations.     Costs  associ- 
ated with  such  activities  are  adnimal. 

A  significant  class  of  regulations  are  those  which  protect  che 
rights  and  welfare  of  human  and  animal  research  subjects.  Such 
regulations,   first  issued  in  1974,  are  based  on  recommendations  of 

!. 

Che  National  Commission  for  the  Protection  of  Human  Subjects.     The  | 

!• 

NIH's  Office  of  Protection  from  Research  Risks  (OPRR)  is  responsible  j 

i, 

for  developing  and  monitoring  these;  only  minor  revisions,  however, 
are  anticipated  in  the  near  future.     OPRR  is  also  responsible  for 
educating  che  public  on  Che  implications  of  che  regulacions  and  far 
giving  assistance  and  guidance  to  che  scientific  community  as  chey 
cake  action  to  comply  with  che  regulations. 

Mr.  Chairman,  as  you  and  the  Commictee  members  hear  che  Casci- 
mony  of  the  Directors  of  the  Institutes,  all  of  us  will  actsmpc  to 
provide  you  che  majcimum  of  information  you  need  in  che  sxrrsmely 
difficulc  decisions  raised  by  che  conjunction  of  economic  oon- 
scraints  and  unparalleled  opportunicies  for  advancing  knowledge  in 
che  healch  sciences  coday. 
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BIOMEDICAL  RESEARCH  AND  PUBLIC  PURPOSE* 
(Synopsis) 

Donald  S.  Fredrickson,  M.D.** 

Rene' Dubos  reminds  us  that  we  are  uniquely  favored  among  all  creatures 
and  thus  doubly  responsible.    He  puts  us  face  to  face  with  some  harsh  criticisms 
of  biomedical  research — that  it  is  insensitive  to  human  purposes  and  too  narrow 
in  its  focus.    Moreover,  "If  scientists  expect  a  greater  share  of  the  public 
resources  than  other  human  activities,  they  must  justify  their  claims  by  the 
ensuing  benefits  their  work  brings  to  society." 

One  approach  to  this  timely  question  is  to  examine  the  system  that  has 
been  created  in  America — mainly  by  the  state — to  foster  and  oversee  biomedical 
research.    Let  us  view  both  the  impingements  of  the  culture  upon  the  science 
and  its  responses  over  a  period  of  time,  placing  foremost  Dubos'  question 
whether  science  is  interested  in  understanding  only  man's  molecular  nature  or 
also  the  summation  of  his  reactions  to  the  cultural  milieu. 

From  the  beginning,  public  support  of  science  through  the  federal  govern- 
ment has  had  a  strong  practical  bent.     Consider  the  purposes  of  the  land  grant 
colleges  (Morrill  Act)  and  early  national  health  organizations  like  the  Army 
Medical  Library,  National  Quarantine  System,  National  Board  of  Health,  and  the 
National  Hygienic  Laboratory,  which  became  the  National  Institutes  of  Health 
(NIH). 

During  World  "War  II,  government  funds  for  biomedical  research  flowed 
toward  immediately  practical  objectives  through  the  Office  of  Scientific 

*Presented  at  the  "Saturday  at  the  University"  series.  University  of  Penn- 
sylvania, Philadelphia,  Pa.,  on  March  7,  1981. 

**0i rector.  National  Institutes  of  Health,  Bethesda,  Maryland  20205. 
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Research  and  Development  (OSRD).    In  1945  Vannevar  Bush,  inspired  by  Franklin 
D.  Roosevelt,  recomnended  continued  federal  support  of  science.    By  1948  the 
Congress  had  decided  that  the  responsibility  for  biomedical  research  would  be 
entrusted  to  NIH.    In  several  decades  of  affluence  and  enthusiasm,  this  agency 
became  the  largest  supporter  and  conductor  of  such  research  in  the  world. 

The  continued  attention  of  the  Congress,  representing  constituents  who 
seek  health,  or  relief  from  anxiety  about  it,  provides  a  strong  cultural  warp 
upon  which  science  weaves  its  way  toward  patterns  of  useful  knowledge.  At 
times  the  culture  warp  threatens  to  dominate  or  upset  the  "internal  logic"  of 
experimentation.    A  counterweight  has  been  available  from  the  beginning,  how- 
ever, in  the  form  of  the  peer  review  system  that  provides  quality  control  for 
NIH  programs.    All  in  all,  4  rather  remarkable  equilibrium  has  been  maintained 
among  the  desires  of  the  public,  their  political  expression  in  the  Congress, 
the  institutions  and  people  doing  the  research,  and  the  increasing  power  of 
the  scientific  techniques  themselves. 

While  freedom  of  ideas  and  basic  research  have  been  protected,  medical 
research  has  always  been  mission-oriented  through  the  division  of  activities 
by  Institutes.    Mission  orientation  has  been  modulated  to  adjust  to  need  and 
opportunity.    James  A.  Shannon,  leader  of  NIH  during  its  period  of  maximum 
growth,  applied  the  term  "saturation  support"  to  the  heavy  concentration  of 
high-quality  basic-science  projects  initiated  by  individual  scientists.  This 
approach  represents  an  effort  to  work  at  multiple  points  of  the  tapestry  jnfil 
patterns  become  visible  and  intervening  gaps  can  be  filled  in  by  more  rational 
design.    The  intense  effort  of  three  decades  is  now  permitting  large  areas  to 
be  completed  at  an  accelerating  rate.    Emphasis  remains  on  investigator-initi- 
ated research,  but  need  for  development  and  clinical  testing  slowly  increases. 
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More  and  more,-  synthesis  succeeds  analysis,  and  science  proceeds  toward 
mastery  of  some  living  systems.    The  most  complex  of  these  1s  man,  and  medicine 
is  often  the  best  tutor  of  the  basic  sciences.    Its  guiding  influence  assures 
a  "humanistic  biology,"  to  use  Dubos'  term. 

America  has  achieved  a  high  level  of  clinical  investigation.    In  designing 
the  Clinical  Center  at  NIH,  Rolla  Dyer  and  his  colleagues  created  a  Bauhaus 
for  clinical  research.    With  its  1,000  laboratories  unified  with  500  clinical 
beds,  it  was  an  institution  as  innovative  as  any  at  the  time  (completed  in 
1953)  to  combine  the  study  of  the  "stuff  and  mechanics  of  life"  with  the  "exper- 
ience of  life"  (Dubos*  phrases).    The  study  of  man  in  his  milieu  is  a  prime 
objective  of  the  new  Ambulatory  Care  Research  Facility  (ACRF)  at  the  Clinical 
Center,  scheduled  to  admit  research  patients  at  the  end  of  the  year. 

Dramatic  tugs  on  the  culture  warp  of  biomedical  research  occurred  1n  the 
early  1970s  with  passage  of  the  National  Cancer  Act,  which  some  saw  as  threaten- 
ing an  irreparable  tear  in  the  biomedical  continuum.    Yet  attempted  cultural 
tilts  to  the  scientific  mechanism  are  modulated  by  the  manner  In  which  the 
Institutes  are  all  expected  and  enabled  to  fund  less-differentiated,  more-basic 
research.    Thus,  the  fundamental  work  of  the  Institutes  is  continuous  and 
without  boundaries. 

There  are  pitfalls  in  the  course  of  solving  problems  of  large  social 
import  through  scientific  methods.    Still,  large-scale  studies,  like  clinical 
trials,  have  progressed  significantly  in  the  last  20  years.    Epidemiology  and 
statistics  have  also  proved  to  be  reliable  guides  for  orienting  human  biolog-ica] 
research  to  culture  and  environment.    All  in  all,  I  think  we  may  reassure  Rene' 
Dubos  that  biomedical  research  is  moving  in  the  direction  toward  which  he  has 
been  pointing. 
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BIOMEDICAL  RESEARCH  AND  PUBLIC  PURPOSE* 

by 

Donald  S.  Fredrickson,  M.D.** 

Introduction 

Rene  Dubos  had  his  eightieth  birthday  this  month.  Those 
Americans  who  were  watching  Public  Television  on  a  recent  Friday 
evening  had  a  chance  to  hear  his  conversation  with  Bill  Moyers, 

It  was  Rene  Dubos,  the  "despairing  optimist,"  reminding  us, 
par  lui-meme,  that  we  are  uniquely  favored  among  all  creatures  and 
thus  doubly  responsible.     It  is  a  celebration-of-lif e  to  listen  to 
this  wise  and  gifted  man,  who  is  among  the  least  parochial  of 
researchers  and  the  most  scientifically  trained  of  the  humanists. 
Among  scientists.  Professor  Dubos  is  one  of  few  who  truly  merit 
the  ancien  titre  Natural  Philosopher. 

This  morning  he  has  spoken  of  some  philosophical  matters  that 
have  concerned  him  progressively  for  many  years.     Productive  sci- 
entists with  a  literary  bent  like  Dr.  Dubos  trace  a  long  horizon 
with  their  bibliographies.     There,  one  can  track  the  issues  that 
have  occupied  their  minds  at  various  times.    As  medical  m.icro- 
biologist,  Dubos'  scientific  works  begin  as  early  as  1927  in  a 
paper  with  S.  A.  Waksman.     During  the  thirties,  he  concentrated  on 
bactericidal  extracts  from  soil  bacteria  and  related  subjects. 


♦Presented  at  the  University  of  Pennsylvania  on  March  7,  1981, 
in  Philadelphia,  Pennsylvania. 

♦♦Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 


including  enzyme  hydrolysis  of  pneumococcal  capsules.  The 
experiments  helped  Avery  unwrap  the  important  secret  of  DNA.  Dubos 
paradigmatic  book  on  the  bacterial  cell  appeared  in  the  late 
forties.     Articles  on  the  tubercle  bacillus  now  began  to  alternate 
with  titles  like  "The  Gold-Headed  Cane  in  the  Laboratory"  and  "The 
Philosopher's  Search  for  Health."    Pieces  representing  a 
transition  in  interests  became  increasingly  more  numerous. 
"Tulipomania"  was  such  a  hybrid,  raising  the  mind-stopping 
question  of  whether  there  is  such  a  thing  as  a  "good"  virus  .   .  . 
or  a  "slow"  virus. 

Having  contributed  his  share  to  the  endless  mosaic  of  new 
knowledge,  Professor  Dubos  has  now  exercised  his  privilege  of 
stepping  back  to  speak  from  a  wider  perspective  on  how  science 
expresses  the  nature  of  man  and  how  well  it  serves  human  purposes. 

In  his  more  recent  writings,  Dubos  puts  us  face  to  face  with 
some  harsh  criticisms  of  research  that  challenge  our  consciences 
and  behavior  as  scientists,  individually  and  collectively. We 
often  meet  Ortega  y  Gasset:     "Science  automatically  converts  the 
scientist  into  a  modern  barbarian."    Or  Mencken:     "The  prototype 
of  the  scientist  is  .  .   .  but  a  dog  sniffing  tremendously  at  an 
infinite  series  of  rat  holes."    Our  escort  also  comments  upon  a 
progressive  narrowing  of  the  intellectual  interests  of  scientists, 
which  he  thinks  comes  from  "the  widespread  assumption  that  the 
discovery  of  new  facts  is  the  most  important  aspect  of  knowledge." 

I  should  make  it  clear  here  that,  to  the  extent  that  Rene 
Dubos  is  a  critic  of  science,  he  is  a  critic  of  his  own  branch  of 
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it,  biomedical  research.     He  values  the  biomedical  sciences  as 
"potentially  the  richest  expression  of  science" ; and  he  obvi- 
ously finds  it  intolerable  for  something  he  exalts  to  be  so 
unaware  of  its  shortcomings* 

For  many  years  Dubos  has  also  been  impatient  with  the  degree 
to  which  the  holistic  in  biology  and  medicine  seems  to  be 
trammeled  by  the  reductionist.     He  deplores  a  common  belief  that 
the  only  fields  of  biology  deserving  to  be  called  "fundamental" 
are  those  that  deal  with  the  simplest  manifestations  of  life,  and 
finds  such  a  limited  approach  insufficient  to  create  a  science  of 
life,  let  alone  of  man. 

Do  not  misinterpret  the  impatience  of  Dubos  with  the  "one- 
variable  simple  system"  protypic  of  molecular  biology.     He  has 
thought  a  great  deal  about  the  "internal  logic"  of  science,  and 
obviously  he  understands  —  even" ventures  —  both  its  form  and 
value  for  problem-solving.    But  he  also  urges  us  to  be  aware  that 
"equally  important  is  the  external  history  of  science.  It  is 
profoundly  influenced  by  the  social  milieu  and  demands  conversion 
into  a  form  meaningful  for  society. He  has  admonished: 

If  scientists  expect  a  greater  share  of  the  public 
resources  than  other  human  activities  they  must  justify 
their  claims  by  the  ensuing  benefits  their  work  brings 
to  society. 

In  the  past  six  years,  I  have  had  an  unusual  exposure  to  the 
conjunction  of  the  internal  force  and  "external  history"  of  bio- 
medical science.     The  directorship  of  the  National  Institutes  of 
Health  is  a  helm  from  which  one  gains  respect  for  both  the 
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Strength  of  the  ship  and  the  power  and  buoyancy  of  the  sea  that 
shape  its  course. 

We  are  now  in  the  midst  of  an  incomparable  period  of  growth 
in  the  knowledge  of  living  things.     If  our  ignorance  remains  vast, 
we  are  nevertheless  on  the  threshold  of  important  transformations 
in  health  practices,  agriculture,  and  industry. 

These  achievements  have  reflected  the  commitment,  beginning 
30  years  ago,  of  significant  public  support  for  research  in  the 
natural  sciences.    We  are  now  in  the  midst  of  economic  difficul- 
ties, and  the  people  are  going  to  have  to  make  serious  and 
difficult  choices  about  the  continued  availability  of  federal 
funds  for  a  variety  of  social  programs.     Modern  biomedical 
research,  especially  its  more  fundamental  aspects,  is  largely 
dependent  upon  the  state.     Thus  it  is  a  most  important  time  for 
evaluating  how  well  that  research  is  organized  and  performing  for 
the  present  and  future  benefit  of  its  public  patrons. 

One  approach  is  to  examine  the  system  which  has  been  created 
—  mainly  by  the  state  —  to  foster  and  oversee  biomedical 
research  and  to  view  both  the  impingements  of  culture  and  the 
responses  over  a  period  of  time.     It  is  fair  to  place  foremost 
Professor  Dubos'  question  about  whether  science  is  interested  in 
understanding  only  man's  molecular  nature  or  also  the  summation  of 
his  reactions  to  his  cultural  milieu.     If  I  restrict  my  comments 
to  American  biomedical  research  and  take  a  historical  approach,  I 
think  you  will  be  reassured  on  most  counts. 
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The  Emergence  of  Institutions 

From  the  beginning,  public  support  of  science  through  the 
federal  government  has  had  a  strong  practical  bent.     The  Morrill 
Act  establishing  the  land  grant  colleges  (1862)  took  an 
egalitarian  and  utilitarian  view  of  improving  the  science  of 
agriculture.     Abraham  Lincoln  chartered  the  National  Academy  of 
Sciences  (1863)   to  obtain  better  advice  on  weaponry.     John  Shaw 
Billings  started  a  national  medical  library  for  the  Army  (1865) . 
Established  to  fight  yellow  fever  in  the  Mississippi  Valley,  a 
National  Quarantine  System  (1878)  and  a  National  Board  of  Health 
(1879)  provided  the  first  national  support  for  medical  research. 
The  first  Public  Health  resources  for  research  were  in  the 
National  Hygienic  Laboratory  (1887) ,  which  moved  from  Staten 
Island  to  Washington  in  1891. 

It  took  private  philanthropy  —  John  D.  Rockefeller,  Sr.'s, 
money  —  to  establish  the  first  institution  devoted  to  basic 
biomedical  research,  the  Rockefeller  Institute,  now  University,  in 
New  York  in  1901.     This  new  climate  of  private  endeavor  may  have 
stimulated  the  government  in  1914  to  designate  beds  for  the  study 
of  pellagra  at  a  U.  S.  Public  Health  Service  hospital  in 
Spartanburg.  S.  C.^^)     ^wo  years  earlier  the  Mann  Bill  had  estab- 
lished the  U.  S.  Public  Health  Service  "to  study  and  investigate 
the  diseases  of  man  and  conditions  influencing  the  propagation  and 
spread  thereof."     It  was  easy  to  understand  the  tilt  toward  the 
infectious  diseases  in  this  charter. 
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In  1916  the  National  Research  Council  was  created  to  stimu- 
late a  languishing  National  Academy  of  Sciences.     Its  Committee  on 
Medicine  became  a  locus  for  coordination  of  information  about 
medical  research  activities . 

Science  tends  to  make  its  quantum  jumps  through  the  distinc- 
tive contributions  of  relatively  few  people.     This  applies  as  much 
to  the  external  or  cultural  forces  acting  upon  the  science  as  to 
the  practitioners  within.     The  accidents  of  timing  or  location 
perhaps  play  a  heavier  role  on  the  cultural  side.     It  is  doubtful 
that  Newton  depended  upon  the  fall  of  an  apple  from  a  particular 
tree.     It  is  also  likely  that  Lister  would  have  had  the  same 
thoughts  about  antisepsis  if  he  had  been  in  Paris  instead  of 
Edinburgh.     In  the  public  support  of  science  in  America,  however, 
it  has  mattered  greatly  who  happened  to  be  serving  in  the  Congress 
at  what  particular  times.    As  we  celebrate  now  the  achievements  of 
the  "new  biology,"  it  is  important  to  see  behind  the  55  Nobel 
Laureates  supported  by  the  National  Institutes  of  Health  the 
shadows  of  some  lawmakers  and  public  figures  who  determined  the 
pace  if  not  the  pinnacles  that  medical  science  attained  in  the 
last  half -century . 

One  of  the  first  was  Senator  Joseph  E.  Ransdell  of  Louisiana, 
whose  service  in  the  Congress  began  in  1898. His  more  than  30 
years  there  included  unusual  concern  with  public  health.     In  1926 
Ransdell  introduced  a  bill  to  create  a  National  Institute  of  Health 
"to  attack  the  fundamental  diseases  of  man."    The  Bureau  of  the 
Budget  opposed  this  $5  million  request,  and  it  died.     In  19  28  the 
bill  was  revised,  this  time  proposing  that  the  Hygienic  Laboratory 
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of  the  Public  Health  Service  be  renamed  the  "National  Institute  of 
Health"  and  that  "fundamental"  be  deleted  from  the  mission.  The 
bill  passed  the  Senate,  but  died  in  the  House.     In  1930,  however, 
Ransdell  saw  his  Act  signed  by  President  Herbert  Hoover.  When 
President  Franklin  Roosevelt  dedicated  the  first  buildings  at 
Bethesda  in  1938,  Ransdell  was  80  years  old.     He  lived  to  be  96. 

Senator  M.  M.  Neely  of  West  Virginia,  beginning  in  1927, 
annually  introduced  a  bill  to  appropriate  a  $5  million  prize  for 
the  "discovery  of  a  successful  cure  for  cancer."     Its  failure  to 
pass  indicated  that  the  legislature  sensed  the  deficiency  in  this 
approach  to  a  profound  scientific  problem.     In  1937  Rep.  Maury 
Maverick  of  Texas  sponsored  a  successful  bill  to  create  a  National 
Cancer  Institute  in  the  Public  Health  Service. ^^^^ 

Along  with  a  $400,000  appropriation,  the  Congress  gave  this 
new  scientific  institution  a  National  Advisory  Cancer  Council, 
accompanied  by  a  statement  that  "the  endurance  of  our  traditional 
form  of  government  will  depend  in  increasing  measure  upon  the 
quality  of  expert  judgment  .   .   .  available  to  government,  and  the 
willingness  of  government  to  follow  such  judgment. " ^^^^     Thus  was 
articulated  the  principle  of  peer  review  in  the  dispensation  of 
public  monies  for  biomedical  research.     Review  for  both  scientific 
quality  and  relevance  to  social  needs  was  thought  to  be 
intended.     And  so  remains  the  principle  and  practice  today. 

A  loom  had  been  set  up  for  science  to  shuttle  back  and  forth 
within  a  cultural  warp,  weaving  patterns  for  the  public  benefit. 
The  justice  and  good  sense  of  this  relationship  have  since  been 


amply  demonstrated.     It  has  taken  time  for  the  public  side  of  that 
partnership  to  reach  equal  status.     I  wonder,  though,  what  the 
bulk  of  the  audience  at  the  American  Association  for  the 
Advancement  of  Science  thought,  back  in  the  depression,  when  Henry 
Wallace  declared  that: 

.  .  scientific  research  is  a  social  process  as  much 
as  business,  political  or  religious  activities  are,  and, 
as  such,  is  interwoven  with  all  other  social  processes, 
influencing  them  or  being  influenced  by  them,"^-^^^ 

The  European  tradition,  which  still  dominated  science  in 
those  times,  brooked  no  intrusion  upon  the  laboratory  of  the 
professor:  not  the  state,  not  the  culture,  not  even  the  rest  of 
the  university. 

During  World  War  II,  government  monies  for  biomedical 
research  in  America  flowed  toward  immediately  practical  objectives 
through  the  Office  of  Research  and  Development  (OSRD)  and  the 
Committee  of  Medical  Research.    By  1944  it  was  evident  that  the 
war  would  eventually  end  and  that  America  would  become  the  most 
powerful  country  in  the  world,  with  concomitant  responsibilities 
and  opportunities  to  assume  leadership  in  science. 

Vannevar  Bush  was  inspired  by  Franklin  Roosevelt  to  make 
recommendations  for  federal  support  of  science  (19-45)  .  His 
"National  Research  Foundation"  would  have  created  a  single  funding 
agency,  with  one  division  for  medical  research.     Stanhope  Bayne- 
Jones  urged  the  Congress  to  organize,  coordinate,  and  support 
medical  research  on  a  national  scale.     Senator  Kilgore  introduced 
a  bill  to  create  a  National  Science  Foundation  that  would  have 
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been  a  high-level  coordinator  of  all  federal  science  support  to 
universities.    Medical  scientists,  however,  favored  the  transfer 
of  the  war-time  OSRD  medical  research  contracts  to  NIH  and  the 
expansion  of  this  complex  to  keep  a  unity  of  basic  and  applied 
research  in  bioraedicine« 

An  unusual  combination  of  events  in  this  formative  period  has 
profoundly  influenced  the  nature  of  biomedical  research  in  the 
United  States  to  this  day.     President  Roosevelt  died  in  April 
1945.     In  July,  both  Bush's  NRF  and  Kilgore's  NSF  proposals  were 
introduced  into  the  Congress.     On  August  6,  however,  the  first 
atomic  device  was  exploded  over  Japan.     The  Atomic  Energy  Act  to 
assure  husbandry  of  this  prodigious  and  frightening  offspring  of 
atomic  sciences  quickly  took  center  stage,  and  the  other  science 
proposals  died  in  the  49th  Congress. 

On  June  16,  1948,  under  the  sponsorship  of  Senator  Styles 
Bridges,  new  Institutes  were  added  to  NIH  and  its  name  was  changed 
to  the  Institutes  of  Health.     Having  received  the  unfinished 
contracts  of  the  wartime  OSRD,  NIH  was  destined  to  become  the 
greatest  supporter  and  conductor  of  biomedical  research  in  America 
and,  soon,  in  the  world.     Public  Laws  80-655  and  80-755  added  the 
National  Microbiological,  Heart,  and  Dental  Institutes  to  the 
existing  Cancer  and  Experimental  Biology  and  Medicine 
Institutes-. 

In  1950  President  Truman  signed  the  bill  creating  the 
National  Science  Foundation.     Its  initial  authorization  was  $15 
million. ^^^^     At  the  expanding  NIH,  the  appropriation  was  already 
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$52  million,  and  the  principle  of  coordination  of  a  continuum  of 
biomedical  research  in  a  single  agency  had  become  ascendant.  It 
would  be  an  arrangement  significantly  different  from  that  in  most 
of  the  other  countries  of  the  world,  where  resources  for  the 
health  and  other  life  sciences  have  usually  had  separate 
guardians. 

The  Balancing  of  Forces 

I  have  recently  retold  the  story  of  the  growth  of  NIH  and 
summarized  its  role  in  the  current  "biological  revolution."  Here 
I  want  to  concentrate  on  other  aspects  of  that  same  remarkable 
period  from  1950  to  the  present. 

In  contradistinction  to  views  of  a  science  heedless  of  social 
demands,  I  should  say  that  greater  weight  has  had  to  be  exerted  at 
times  to  prevent  the  cultural  warp  from  dominating  or  upsetting 
the  "internal  logic"  of  experimentation.     I  would  not  rush  to  a 
judgment  of  imbalance,  however.    All  in  all,  a  rather  remarkable 
equilibrium  has  been  maintained  among  the  desires  of  the  public, 
their  political  expressions  in  the  Congress  and  elsewhere  in  the 
government,  the  institutions  and  people  doing  the  scientific 
research,  and  of  course  the  increasing  power  of  the  scientific 
techniques  themselves. 

Indeed,  some  potential  sources  of  tension  have  been  avoided. 
As  Pasteur  demonstrated,  and  as  others,  like  Weinberg,  have  more 
recently  said,  "In  the  biomedical  sciences  the  distinction  between 
pure  and  applied  is  rather  irrelevant. " ^^^^     The  necessary 
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orthodoxy  —  the  rules  of  evidence  in  proof  of  a  scientific 
hypothesis  —  has  to  prevail  at  all  times.    Beginning  with  the 
creation  of  the  National  Cancer  Institute,  biomedical  research  has 
been  highly  mission-oriented  at  NIH  through  the  very  names  and 
purposes  of  the  Institutes. 

The  expression  of  mission  orientation  has  been  modulated  by 
two  principles.     The  first  is  that  innovation  arises  in  a  scienti- 
fic mold  according  to  a  dynamic  of  its  own,  determined  by  the 
techniques  available  for  advancing  the  existing  knowledge.  The 
second  is  that  the  quality  of  the  scientific  hypothesis  and 
methods  proposed  to  test  it  will  outweigh  the  immediate  relevance 
of  the  question.     Thus,  very  heavily  in  the  beginning,  there  was 
an  overwhelming  emphasis  on  individual  projects  —  the  pursuit  of 
questions  initiated  by  individual  scientists  —  competitively 
selected  according  to  the  quality  of  ideas  and  approach  as  judged 
by  juries  of  their  peers.     James  A.  Shannon,  leader  of  NIH  during 
its  period  of  maximum  growth,  termed  the  heavy  concentration  of 
such  basic  science  "saturation"  —  an  effort  to  work  at  numerous 
points  in  the  tapestry  until  patterns  become  visible  and  inter- 
vening areas  can  be  filled  in  by  more  specific  approaches. 

With  the  intense  effort  that  has  been  sustained  over  three 
decades,  large  spaces  are  now  beginning  to  be  filled  in  at  an 
accelerating  rate.     Investigator-initiated  research  is  still  a 
dominant  activity,  but  sustained  development  of  promising  innova- 
tions to  quite  practical  ends  is  an  ever-increasing  reality. 
Intense  reductionist  activity  has  therefore  unearthed  numerous 
common  denominators  in  biological  structures  and  functions.  More 
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and  more,  synthesis  succeeds  analysis,  and  we  proceed  toward 
mastery  of  some  increasingly  complex  living  systems. 

Man  is  the  most  complex  of  these  living  systems.  And 
medicine  is  often  the  best  tutor  of  the  basic  sciences.  Mainte- 
nance of  proximity  of  human  problems  to  the  possibilities  inherent 
in  the  techniques  of  science  is  one  of  the  indispensable  devices 
for  assuring  a  humanistic  biology  —  to  borrow  another  terra  from 
Rene  Dubos, 

Clinical  Investigation 

America  has  for  some  time  achieved  a  higher  level  of  clinical 
investigation  than  any  other  place  in  the  world.     Some  say  it  was 
Rolla  Dyer,  Director  of  NIH  from  1942  to  1950,  who  first  had  the 
idea  of  building  the  Clinical  Center  at  Bethesda.     Dr.  Dyer  was  an 
outspoken  advocate  of  federal  support  to  non-government  institu- 
tions, yet  recognized  the  unique  opportunities  inherent  in  a  col- 
lection of  institutes  covering  all  of  biology  in  a  single  place. 

In  designing  the  unification  of  500  clinical  beds  and  1000 
laboratories  in  the  Clinical  Center,  Dyer  and  his  colleagues 
created  a  Bauhaus  for  clinical  investigation.     It  was  an  institu- 
tion as  innovative  as  any  attempt  at  the  time  to  combine  the  study 
of  the  stuff  and  mechanics  of  life  with  the  experience  of  life.  I 
borrow  the  latter  phrases  from  Dubos  in  his  urging  us  to  engage  in 
"neo-Hippocratic  science. " ^^^^     The  Rockefeller  Institute  comple- 
ment of  forty  beds  had  been  a  much  smaller  model  for  the  Clinical 
Center.     There  were  also  the  Karolinska  and  the  clinical  research 


164 


units  of  Hopkins  or  University  Hospital  in  London,  or  various 
research  wards  to  be  founded  from  1940  on.     The  Pasteur  Institute 
and  the  Kaiser-Wilhelm  (now  the  Max  Planck)  had  no  bedside 
connection.     And  nobody  had  ever  fashioned  on  this  scale  an 
institution  to  study  both  healthy  and  sick  people,  where  the 
burdens  of  community  medical  care  and  the  teaching  of  medical 
students  were  eliminated,  where  eager  and  curious  young  clinicians 
could  move  freely  from  clinic  or  bedside  to  laboratory,  and  where 
one  had  access  to  so  many  techniques  and  skilled  tutors  over  so 
broad  a  spectrum. 

Pulling  on  the  Culture  Warp 

It  will  not  suffice  for  the  people  desperate  for  discoveries 
to  relieve  a  particular  condition,  or  for  the  Congressional 
recipients  of  their  anxieties,  to  be  reassured  that  we  are  dili- 
gently pursuing  with  the  general  revenues  a  "humanistic  biology" 
in  their  best  interests.    More  reassurance  is  often  demanded. 

The  interest  taken  by  laymen  in  what  scientists  are  accomp- 
lishing with  public  monies  often  runs  deeper  and  takes  numerous 
forms.     I  have  time  to  mention  only  a  few  examples  of  how  the 
Congress  trims  the  cultural  warp  in  biomedical  research.  There 
are  the  summing  ups  for  particular  "trans-NIH"  problems.  And 
influential  efforts  can  change  those  ledgers  lying  athwart  several 
sectors  of  biomedical  research  —  to  assure  our  auditors  that  we 
are  not  neglecting  any  opportunities  for  discovery. 
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The  nature  of  research  and  the  unpredictability  of  its  out- 
comes make  allotment  of  expenditures  to  columns  headed  "nutrition," 
"population,"  or  "behavioral"  studies  quite  imprecise.  Originally 
funds  for  recombinant  DNA  research  could  not  easily  be  attributed 
to  anything  like  "prevention."    Now  that  the  resulting  technology 
may  provide  some  of  the  most  effective  and  safe  vaccines  ever 
imagined,  we  see  easily  the  limits  to  such  prior  assessments. 

Sometimes  public  impatience  or  frustration  is  transformed 
into  legislative  mandates  for  discovery  or  statutory  banishment  of 
ignorance.     These  can  have  many  forms,  and  a  few  examples  over 
recent  years  will  illustrate  the  range. 

During  the  last  decade  the  Congress  has  involved  itself  to  a 
considerable  extent  in  the  specific  direction  of  biomedical 
research.    Congressional  interest,  which  is  often  reflected  in  the 
introduction  of  a  bill,  falls  in  several  different  categories. 
Congress  has  requested  NIH  tos 

•  Study  the  effects  of  a  drug.     H.R.  1718,  introduced  in  the 
97th  Congress,  directed  the  Arthritis  Institute  to  determine 
whether  DMSO  is  effective  in  treating  arthritis. 

•  Examine  the  impact  on  the  public  health  of  toxic  substances. 
In  the  96th  Congress,  S.  2096  would  have  requested  the 
Secretary  of  HHS  to  design  and  conduct  an  epidemiologic  study 
on  the  effects  of  exposure  to  dioxins.* 

•  Increase  support  for  specific  categories  of  research.  H.R. 
4358,  introduced  in  the  96th  Congress,  directed  the  Neurology 


♦Such  a  resolution  actually  passed  as  a  rider  on  another  bill.  It 
was  sent  to  the  President  with  added  language  that  a  Congressional 
body,  the  Office  of  Technology  Assessment,  would  approve  the 
scientific  protocol.     In  a  Jeffersonian  stroke  for  both  science 
and  the  separation  of  powers,  the  President  vetoed  the  bill. 


L64  -15- 

Institute  to  double  its  budget  for  research  on  regeneration  of 
the  spinal  cord. 

In  some  instances,  interest  in  both  Houses  of  Congress  leads 
to  passage  of  a  law.  The  96th  Congress  passed  P.L.  96-171,  which 
directed  NIH,  in  consultation  with  the  Secretary  of  Transporta- 
tion, to  conduct  a  study  on  the  effect  of  aging  on  the  ability  of 
individuals  to  perform  the  duties  of  airline  pilots  with  the  high- 
est levels  of  safety  and  to  decide  from  that  study  whether  an  age 
limit  of  60  years  is  medically  warranted. 

A  number  of  provisions  of  the  Public  Health  Service  Act 
reflect  specific  concerns  on  the  part  of  Congress.     For  example, 
Public  Law  96-622   (Sec.  301(b)(4))   requires  the  Secretary  to  pub- 
lish, among  other  things,  an  annual  report  listing  all  knov/n  or 
presumed  carcinogens  to  which  there  is  a  significant  degree  of 
public  exposure.     Public  Law  95-S23   (Sec.  309(g))   specifies  that 
the  Director  of  NIH,  among  others,  shall  provide  an  annual  listing 
of  health  care  technologies  that  are  being  developed  and  likely  to 
be  used.     Similarly,  Public  Law  95-623   (Sec.  304(d)(1))  directs 
the  Secretary,  together  with  the  National  Academy  of  Sciences  and 
a  number  of  Federal  agencies,  to  conduct  a  study  of  the  present 
and  projected  future  health  costs  of  pollution  and  other  environ- 
mental conditions  resulting  from  human  activity,  to  determine  the 
contribution  each  pollutant  makes  to  each  disease,  and  to  assess 
the  effect  of  incremental  reductions  in  pollutants  on  incidence  or 
severity. 

On  occasion  the  Congress  completely  rewrites  the  law  author- 
izing the  mission  and  responsibilities  of  some  of  the  Institutes. 
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In  P.L.  92-423  the  Congress  redefined  the  authority  of  the  Heart 
Institute  by  creating  the  National  Heart,  Lung,  and  Blood  Insti- 
tute.    The  Director,  NHLBI,  is  to  develop  a  plan  for  a  National 
Heart,  Blood  Vessel,  Lung,  and  Blood  Diseases  Program.  The 
lengthening  of  the  culture  warp  is  visible  in  the  authorizing  lan- 
guage. 

In  addition  to  studies  on  diseases  of  the  heart  and  lungs, 
the  program  shall  give  special  emphasis  to  research  on  athero- 
sclerosis, hypertension,  thrombosis,  and  congenital  abnormalities 
of  the  blood  vessels  as  causes  of  stroke,  and  to  effective  coor- 
dination with  related  programs  in  the  National  Institute  of  Neuro- 
logical and  Communicative  Disorders  and  Stroke.     These  and  other 
activities  of  the  NHLBI  are  to  be  included  in  &  five-year  plan, 
which  is  to  be  updated  annually  and  transmitted  to  the  Congress. 

Occasionally  administrative  or  organizational  changes  are 
introduced  to  shake  up  or  redefine  the  particular  kinds  of  know- 
ledge being  pursued.     One  example  of  such  periodic  evaluation  is 
the  nomenclatural  refinement  of  what  began  as  the  Experimental 
Biology  and  Medicine  Institute  in  1947.     This  was  renamed  the 
National  Institute  of  Arthritis  and  Metabolic  Diseases  in  1950, 
the  National  Institute  of  Arthritis,  Metabolism,  and  Digestive 
Diseases  in  1972,  and  the  National  Institute  of  Arthritis, 
Diabetes,  3nd  Digestive  and  Kidney  Diseases  in  1980. 

The  power  of  determined  citizens  to  obtain  public  resources 
for  intensified  scientific  activity  on  a  particular  disease  is  not 
always  reflected  in  the  appropriations  for  a  single  Institute.  An 


example  is  the  marked  increase  in  research  related  to  diseases 
like  diabetes,  which  has  effects  on  numerous  organ  systems  that 
are  the  subject  of  work  in  many  different  laboratories.     Much  of 
this  increase  has  been  accomplished  by  several  citizens'  groups 
through  various  Congressional  actions  over  a  period  of  five  to 
eight  years.    An  extremely  important  disease,  and  one  that  has 
been*  peculiarly  resistant  to  research  for  several  decades, 
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diabetes  has  merited  this  increased  attention.     It  is  already 
possible  to  credit  important  new  knowledge  to  this  emphasis.  The 
next  chart  shows  that  diabetes  research  has  expanded  more  rapidly 
than  all  NIH  programs,  having  risen  from  about  0.5  percent  to  4 
percent. 

The  interaction  of  perceived  significance  of  health  problems, 
scientific  opportunity,  and  Congressional  interest  is  also 
reflected  in  the  relative  magnitude  of  research  budgets  over  time. 
This  is  revealed  by  a  percentage  distribution  of  the  Institute 
appropriations.    Visible  are  the  effects  of  dramatic  tugs  on  the 
cultural  warp  of  biomedical  research  which  occurred  in  the  early 
•70s  upon  passage  of  the  National  Cancer  Act  and  the  subsequent 
National  Heart,  Lung,  and  Blood  Act.     Some  read  the  Cancer  Act  as 
threatening  an  irreparable  tear  in  the  biomedical  "continuum." 
Several  interesting  histories  of  the  times  have  been  written. 

Two  major  phenomena  have  prevented  damage  to  the  system  from 
the  intensity  of  cultural  mandate-serving  in  biomedical  research. 
One  is  an  innate  sensibility  within  the  body  politic  to  the  limits 
of  useful  tampering  with  the  scientific  method.     It  emerges  time 
and  time  again,  sometimes  in  partisan  repartee  in  the 
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Congressional  hearing  process,  often  in  report  language  emerging 
from  legislative  conferences,  and  occasionally  in  Executive  veto 
of  rare  excesses  in  law-making.     From  these  activities,  too,  grow 
the  necessary  citizen  capabilities  to  foster  science  wisely  and  to 
cope  with  the  questions  raised  by  its  technological  progeny. 

There  is  another  modulating  influence  on  attempted  cultural 
tilts  to  the  scientific  mechanism — at  least  in  biomedical  research. 
I  call  it  the  Venetian  principle.     It  is  inherent  in  the  manner  in 
which  the  Institutes,  established  with  such  definite  categorical 
purposes  and  mission-orientation,  are  also  enabled  and  expected  to 
fund  less-differentiated,  more-basic  research.     Thus,  at  their 
foundations,  the  fundamental  work  of  the  Institutes  is  continuous, 
without  boundaries. 

Some,  skeptical  of  my  excessive  bent  for  metaphor,  have 
reminded  me  that  Venice  is  sinking.     I  retort  that,  on  the  con- 
trary, the  water  —  the  freat  miscible  body  of  knowledge  —  is 
rising. 

Biomedical  Research  Tomorrow 

One  of  the  less  joyful  aspects  of  responsibility  for  public 
institutions  is  the  necessary  assumption  that  if  something  is 
working  right  and  having  considerable  success,  we  must  always  be 
preparing  for  change  tomorrow.    Given  the  speed  of  innovation 
today,  and  the  accelerated  demand  for  wisdom,  it  is  inevitable  and 
desirable  that  biomedical  research  will  be  steadily  transformed. 
It  will  move  in  the  direction  of  continuing  synthesis  of  the  mole- 


cular  with  the  experiential,  on  an  ever  larger  scale,  for  the 
purpose  of  removing  obstacles  to  the  realization  of  human 
potential. 

During  the  decade  ahead,  the  fragile  border  between  the 
social  and  the  natural  sciences  must  be  tended  carefully,  so  that 
what  is  now  a  nervous  buffer  zone  will  steadily  be  converted  to  a  . 
single  stable  community.     New  techniques,  which  will  be  primarily 
but  not  exclusively  statistical  ones,  will  increasingly  provide 
opportunity  for  experiments  integrating  the  disparate  sciences. 

The  pitfalls  in  the  course  of  finding  solutions  to  many 
problems  of  large  social  significance  through  scientific  methods 
are  great.     Some  have  interpreted  as  "snobbery"  a  great  reluctance 
on  the  part  of  some  biomedical  scientists  to  engage  in  any  human 
research.     It  is,  in  fact,  a  fear  either  of  brushing  against  sub- 
jective values  or  of  being  so  overwhelmed  by  the  complexities  that 
they  will  unwittingly  commit  a  violation  of  the  internal  ethic 
(the  rules  of  evidence)  of  science.     Still,  we  have  made  signifi- 
cant progress  in  mission-oriented  health  science  in  the  last  20 
years.     Consider  large-scale  clinical  trials.    We  now  have  the 
ability  to  calculate  the  odds  on  cardiovascular  events  and  thus 
permit  the  design  of  productive  randomized  clinical  trials 
involving  thousands  of  subjects  and  millions  of  dollars  over 
periods  of  10  or  more  years.     This  expertise  was  derived  from  a 
25-year  clinical  study  in  Framingham,  Massachusetts  —  a  costly 
project  whose  renewals  were  sometimes  viewed  with  boredom,  even 
dark  suspicion,  by  laboratory  scientists  among  the  Institutes' 
administrators  and  advisors. 
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Epidemiology  and  statistics  are  the  connection  between 
culture  and  much  of  human  biology.     The  geographic  "cancer  maps" 
and  the  time  courses  of  mortality  have  opened  numerous  agendas  for 
planning  and  setting  of  priorities  in  cancer  research. 

For  some  years,  R^ne  Dubos  has  foreseen  changes  in  present 
research  institutions  away  from  "highly  individualized"  (project) 
structure  to  "highly  organized  long  range  programs"  or  even  a 
"collective  form  of  intellectual  life  .   .   .  akin  to  medieval 
monastic  orders. "  ^-^^^     Less  insular  and  more  exciting  solutions 
for  the  problems  created  by  civilization  are  possible.     One  is 
rising  again  in  Bethesda. 

As  part  of  a  modernization  of  the  already  mentioned  Clinical 
Center  —  quite  recently  renamed  by  the  Senate  the  Warren  G. 
Magnuson  Clinical  Center  —  a  new  Bauhaus  is  under  construction. 
It  is  an  Ambulatory  Care  Research  Facility  (ACRF)  joined  to  the 
older  building.     It  contains  no  beds,  but  rather  outpatient 
clinics  and  clinical  laboratories  in  a  setting  designed  to  remove 
the  sense  of  alienation  often  emerging  from  a  hospital  encounter. 
The  ACRF  symbolizes  the  increasing  emphasis  on  prevention  and 
ambulatory  health  care.     It  deemphasizes  the  intensive  study  of 
the  in-patient  to  the  extensive  observation  of  people  left  in  full 
contact  with  their  usual  physical  and  cultural  environments. 

What  I  dream  this  will  mean,  too,  is  a  rise  of  mult idiscipli- 
nary  clinics  in  which  the  behavioral,  anthropological,  and  other 
social  sciences  can  be  more  completely  integrated  with  the  biolog- 
ical sciences  and  the  medical,  dental,  and  nursing  professions  in 


-  21  - 


study  of  complex  disorders.    What  we  must  hope  to  create  here  are 
newer  paradigms  for  understanding  of  the  "dyslexias"  and  other 
disorders  of  learning;  of  minimal  disabilities  in  communication 
which  impair  social  adaptation;  of  behavioral  and  affective  abnor- 
malities having  both  intrinsic  and  extrinsic  determinants;  of  the 
nature  of  dependence  upon  tobacco  and  similar  other  destructive 
habits;  and  of  many  other  problems  of  people  for  which  creative 
application  of  the  methods  from  several  disciplines  can  combine  to 
achieve  insight  and  relief  that  purely  molecular  views  may  not. 

No  Bauhaus  sets  new  styles  or  alters  the  condition  of 
humanity  by  mere  dedication  of  money,  equipment,  or  space.     It  has 
always  depended,  and  will  ever  continue  to  depend,  upon  people. 
This  is  to  say,  upon  people  with  the  right  combinations  of  disci- 
plined intellect,  sharpened  curiosity,  stubborn  perseverance,  and 
the  human  interest  necessary  fori  validating  and  extending 
discoveries  until  they  produce  lasting  benefit  to  mankind.  From 
astute  selection  and  careful  nurturing  —  and  with  appropriate 
good  luck  —  the  people  who  will  catalyze  the  movements  toward  the 
profound  new  insights  always  eventually  appear.     Some,  through 
individual  performances  —  as  did  Pasteur  —  will  leave  whole 
institutes  behind  them.     Some  —  like  Dyer  —  will  be  the  gifted 
impresarios  who  orchestrate  star  performers  and  supporting  casts 
into  brilliant ,• long-running  productions.     Biomedical  researchers 
seek  to  catch  the  reflections  of  their  own  nature  in  the  subjects 
of  their  observations.     The  views  are  nearly  infinite,  and  inte- 
gration of  the  whole  will  take  much  time.     We  may  reassure  Rene 
Dubos,  however,  that  we  are  moving  in  the  direction  toward  which 


he  has  been  pointing  for  some  time. 
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REMARKS* 
by 

Donald  S.  Fredrickson,  M.D.** 

Thank  you.  Bob  Gordon.  You've  added  again  to  the  many  comments  about  the  skill 
that  James  Shsuinon  had  in  picking  people.  Such  comments  usually  come  from  those  who 
were  picked  by  him.  They  include  yourself. 

Vm  very  pleased  to  accept  this  photograph  of  Jerome  Cornfield.  I  will  see  that  it 
is  suitably  framed,  given  a  brass  plate,  and  hung  among  those  who  will  remember  his 
gifts.  Indeed,  I  came  into  this  meeting  just  in  time  to  hear  Sam  Greenhouse  refer  to 
"miraoilous  qualities"  and  I  see  the  beatification  of  Jerry  Cornfield  has  appropriately 
begun.  I  understand  the  celebrants  here  actually  had  their  symposium  last  night. 
(Symposium  is  a  Greek  word  for  drinking  party.)  Today  is  an  appropriate,  mc-p  forinal 
opportunity  to  comment  upon  an  extraordinary  man  and  a  good  friend  of  a  great  many  of 
us. 

The  last  time  I  saw  Jerome  Cornfield  was  in  this  room  in  1978  when,  as  Director,  I 
presented  him  with  an  NIH  Director's  Award.  I  had  known  Jerry  much  earlier,  however, 
because  I  was  the  Director  of  the  Heart  Institute  in  his  last  year  here.  It  was  to  me  that 
he  told  the  unbelievable  news  that  he  was  going  to  leave  NIH,  and  it  was  I  who  had  the 
impossible  task  of  trying  to  replace  him. 

Pd  like  to  make  a  nonparametric  assessment  of  Jerry  Cornfield.  You've  heard  Sam 
describe  what  he  did  scientifically,  and  I'm  sure  others  of  you  who  are  experts  in  his  area 
will  do  the  same.  To  me,  Cornfield  was  someone  between  the  Wiilard  Glbbs  and  the  Tilly 


♦  Presentation  of  photograph  on  the  occasion  of  "Current  Topics  in  Siostatistics  and 
Epidemiology:  A  Memorial  Symposium  in  Honor  of  Jerome  Cornfiela,  '  Masur 
Auditorium,  March  9,  1981. 

*  Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 
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Sutton  of  Ciinical  Trial  Mathematics.  With  only  a  bachelor's  degree,  yet  a  peer  of  the 
doctorates,  he  represented  a  mockery  of  excessive  adherence  to  traditional 
qualifications.  Among  the  Cornfield  achievements  that  I  best  understood  was  his  great 
enhancement  of  clinical  trials  in  cardiovascular  disease  by  adjusting  the  prediction  of 
cardiovascular  events  to  the  precision  of  a  weil-run  casino.  I  remember  particularly  how 
he  and  his  successor,  Max  Halperin,  helped  me  prepare  a  footnote  to  a  paper  I  once  gave, 
which  described  alpha  and  beta  to  an  audience  of  amateurs  —  including  the  speaker. 
Sometimes  I  like  to  go  back  and  just  read  that  footnote  to  remember  again  how  clearly 
Cornfield  could  see  the  simple  things  and  how  he  knew  unerringly  "where  the  money  was" 
in  the  world  of  field  trials.  As  you've  perceived  and  as  I  heair  in  the  remarks  that  have 
been  made,  there  was  also  some  greater  quality  to  jerry  Cornfield,  some  mysterious 
depths  of  wisdom,  waiting  to  test  those  who  could  plumb  them.  All  institutions  depend 
upon  people.  Surely  the  kind  of  institutions  that  we  all  represent  depend  especially  on 
certain  human  qualities.  Jerry  Cornfield  had  them  in  rare  abundance.  This  symposium 
does  us  all  honor  in  providing  the  opportunity  to  remember  such  a  remarkable  man.  I  am 
glad  that  I  have  this  opportunity  to  say  these  things  on  behalf  of  all  NIH. 


HOUSE  APPROPRIATIONS  i 
Subcommittee  on  Labor- 

Education-HHS 
FY  1982 

March  2  7,  1  981 
DEPAPJmZNT  OF  HEALTH  AND  HUMAN  SERVICES 
National  Inscinuces  of  Health 
Statement  by  the  Director 

Mr.  Chairman,  it  is  a  pleasure  for  me  to  be  here  today  to  reviev 
with  the  Subcommittee  the  1982  budget  request  for  the  National  Insti- 
tutes of  Health.     For  the  benefit  of  new  Subcommittee  members  I  should 
like  to  begin  with  a  brief  overview  of  the  organization,  purposes, 
and  activities  of  NIH  before  proceeding  to  a  consideration  of  a  few 
of  the  important  issues  facing  this  agency. 


Introduction:     Mission  and  Overview 

As  you  know,  the  mission  of  the  NIH  is  the  conduct  and  support 
of  health  science  research.     The  purpose  of  this  research,  in  turn, 
is  to  prevent  disease  and  premature  death  and  assure  each  person  bom 
the  maxium  opportunity  for  a  productive  life  free  from  disability. 
Such  research  has  had  profound  effects  on  mortality  and  life  expectancy 
in  the  past  75  years. 

In  the  last  25  years,   the "American  contributions  to  the  health 
sciences  have  been  among  the  greatest  in  the  world.     Our  knowledge 
of  living  things  is  increasing  at  an  extraordinary  rate,  wlrh  bicned- 
ical  technology  advancing  to  a  ""state  that  promises  further  i:::portE::r 
transformations  in  health  practice,  agriculture,  and  industry.     I:  is 
widely  acknowledged,  Mr.  Chairman,   chat  we  are  today  experiencing  a 
"revolution  in  biology." 


This  adveac ' of  a  aew  age  is  malaly  the  produce  of  vigorous  public 
support  for  the  health  sciances.     About  60  percsnt  of  "he  total  sup; 
for  the  health  sciences  qow  comes  from  the  Federal  Government — wich 
the  next  Largest  contribution  coming  from  the  pharmaceutical 
industry  (chart  1).    An  estimated  80  to  90  percent  of  the  support 
for  undifferentiated,  fundamental  or  basic  research  is  underwritten 
by  the  Federal  Goverranent. 

Chart  2  shows  national  support  for  health  R&D  by  source  and  by 
performers.     It  may  be  seen  that  38  percent  of  the  R&D  is  perforaed 
by  universities  and  29  percent  by  industry.     The  Federal  Government, 
by  far  the  Largest  supplier  of  fxmds,  itself  performs  only  16  percan 
of  national  health  R&D.     The  universities,  vhere  most  of  the  basic 
health  research  is  performed,  receive  only  3  percent  of  their  supper 
for  this  purpose  from  industry  and  nearly  80  percent  from  NIH.  One 
could  not  expect  industry  with  its  need  to  show  profits  in  the  short 
term  to  have  ventured  the  large  amounts  of  risk  capital  co  support 
the  basic  science  efforts  over  several  decades  which  have  led  ta  gen 
recombination,  the  production  of  ptire  antibodies  by  fusion  of  a 
malignant  cell  with  a  lymphocyte  (hybridomas ) ,  the  tireless  search 
and  capture  of  the  agents  causing  hepatitis,   the  remarkable  discover; 
of  slow  viruses  that  cause  brain  degeneration,   the  elucidation  of 
brain  structure  and  function  which  explains  the  actions  of  lichium  oi 
other  tranquilizers — to  name  'out  a  tiny  handful  of  modern  discoverle; 
Even  most  of   the  currsnc  drugs  used  to  cure  cancer  or  zo  prclong  z'r.e 
lives  of  cancer  patients  must  be  developed  to  a  stage  nearing  prcfi:- 
ability  before  their  final  development  can  be  picked  up  by  industry . 
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As  you  know,  Mr.  Chainaan,  NIH  has  for  many  years  bean  che  largest 
single  supporter  of  biomedical  research  in  che  world.     It  now  comprises 
11  Institutes,  in  addition  to  che  National  Library  of  Medicine  and 
several  research  and. support  divisions- 

A  total  of  $3,762  billion  has  been  requested  for  the  UIE  in  1982. 
The  distribution,  by  Institute,  is  presented  in  chart  3.    About  30 
percent  of  che  resources  of  che  Institutes  are  used  co  fund  extramural 
research  and  Graining  principally  by  grants  co  university  scienciscs. 
The  NTH  intramural  programs  are  concentrated  primarily  on  a  single 
reservation  in  Bethesda,  where  the  Warren  G.  Magnuson  Clinical  Center, 
a  540— bed  hospital,  is  integrated  with  more  Chan  1,000  laboracories. 
Intramural  research  is  also  conducted  at  other  locations — a  500-acre 
animal  center  at  Poolesville,  Maryland,  a  fundamental  science  laboracor;^ 
at  Frederick,  Maryland,  che  Aging  Insticute's  gerontology  research 
clinic  in  Baltimore,  che  Institute  of  Environmental  Healch  Sciences 
facility  at  Research  Triangle  Park,  North  Carolina,  and  che  Rocky 
Mountain  Laboratory  for  the  study  of  infectious  diseases  at  Hamilcon, 
Montana. 

Stabilizing  the  Science  Base 

The  main  challenge  facing  NIH  today  is  co  sustain  che  capaciry 
and  effectiveness  of  che  nacional  biomedical  research  ancerprise 
chrough  a  period  characcerized  by  high  inxlacion,  a  concerted  effort 
CO  limit  or  reduce  Federal  spending,   a  major  reas ses sn:enc   of  r.acicnal 
priorlcies,   and,  ac  che  same  cime,  exceptional  sciennific  cpportun- 
icles  in  biomedicine. 


The  key  element  ia  current  NTH  program  strategy  is  Co  assure  an 
adequate  and  predictable  level  of  support  for  invescigator-iniciaced 
research  project  grants.    This,  if  accomplished,  wotiid  "stabilize" 
the  single  largest  and  most  Important  component  of  the  "science 
base,"  which  in  turn  represents  over  three-quarters  of  total  NTH 
programs  (chart  4). 

The  principal  source  of  new  knowledge  is  research  chat  is 
initiated  and  directed  by  individual  laboratory  and  clinical  investi- 
gators— hence,  the  priority  of  investigator-initiated  research.  Broad 
fluctuations  in  the  number  of  research  project  grants  that  can  be 
supported  from  year  to  year  add  an  element  of  uncertainty  chat  reduces 
the  attractiveness  of  research  careers  for  those  who  might  otherwise 
be  interested,  and  increases  chances  that  good  ideas  may  go  unsupported 
if  application  is  made  during  the  down— side  of  the  fluctuation. 

In  the  past  two  years  NIH  has  sought  sufficient  funds  to  support 
annually  about  5,000  competing  (new  and  renewal)  research  project 
grants.     This  number  is  based  on  the  fact  that  NIH  has  been  supporting 
about  16,000  grants  annually,  with  roughly  two-thirds  of  chese  non- 
competing  continuations  out  of  available  resources.     In  accordance 
with  this  initiative,  for  Ft  1982,  approximately  4,900  competing 
research  project  grants  will  be  supported,   compared  with  4,300  in 
1981,  4,785  in  1980,  and  5,944  in  1979. 
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Mr.  Chairman,  your  Committee  has  reviewed  and  found  merit  in 
this  "stabilization"  strategy.    However,  the  rising  cost  of  indivi- 
dual research  project  grants  has  increased  the  proportion  of  UVA 
resources  needed  for  this  purpose  and  forced  reductions  in  some  other 
program  areas,  notably  research  training  and  research  and  development 
contracts.    NIH  contines  to  identify  stabilization  as  its  first  budget 
priority,  but  recognizes  that  the  imperatives  of  program  balance 
must  also  be  considered  in  determining  the  support  levels  for 
investigator-initiated  research. 


Support  for  Competing  Research  Project  Grants 


Fiscal  Tear 

Number  of 
Competing 
Grants 

Average  Cost 
Per  Competing 
Grant 

Percent  of  Research 
Project  Grants  to 
All  NIH  Funds 

1979 

5,944 

$  88,400 

442 

1980 

4,785 

98,700 

46 

1981 

4,800 

107,800 

50 

1982 

4,900 

116,700 

50 

In  addition  to  research  project  grants,   support  for  the  science 
base  includes  categorical  center  grants,  which  integrate  research 
with  applications  and  provide  mult idiscipli nary  reach.     Also  included 
are  essential  communal  resources  such  as  the  National  Library  of 
Medicine  information  systems,  which  provide  service  to  the  entire 
world.     Here,   too,  are  the  programs  that  supply  the  large  iristruaenrs 
and  data  handling  capability  to  many  research  institutions;    :he  bees 
to  permit  clinical  research;  and  other  institutional  resources. 


The  largest  single  biomedical  research  center  is  the  NIH's  own 
intramural  program,  another  element  in  the  science  base.     This  year 
should  see  the  completion  of  the  Ambulatory  Care  Research  Facility, 
which  adds  a  new  dimension  to  the  multidisciplinary ,  ambulatory 
research.     I  am  pleased  that  the  budget  includes  $6.73  million  to 
support  the  fourth  year  of  the  Clinical  Center  Modernization  Program, 
a  multi-year  effort  begm  in  1979  to  integrate  the  Clinical  Center 
with  the  new  ACRF  and  to  correct  functional  obsolescence  and  physical 
deterioration  in  the  parent  hospital. 

The  remaining  fourth  of  NIH  resources  are  critical  for  oialntaining 
the  continuity  of  research  and  its  vitality.     The  largest  component 
here  is  applications  research,  which  includes  development  contracts 
to  carry  inventions  into  practice,  and  clinical  trials  to  prove 
their  safety  and  efficacy.     A  small  but  key  amount  of  NIH  resources 
goes  toward  technology  transfer.     Included  here  are  demonstration 
and  control  activities  to  determine  Che  practicality,  safety,  and 
efficacy  of  health  practices,  and  four-fifths  of  the  NLM  budget  is 
in  this  area. 

The  last  bar  shown  in  the  distribution  of  NIH  resources  in 
chart  4  is  research  training.     For  the  period  1980  to  1982  trhe  number 
of  trainees  maintained  by  NIH  training  grants  and  fellowships  is 
approximately  10,000  each  year.     In  spite  of  this  level  of  support, 
the  steadily  dwindling  supply  of  physician  inve s tiga co rs  is  our 
primary  concern,  as  physicians  'vlsh  to  go  into  private  practice 
where  the  monetary  rewards  are  greater. 
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Mr.  Chainaan,  as  you  and  the  Committee  members  hear  the  cesti 
mony  of  the  Directors  of  the  Institutes,  all  of  us  will  attempt  to 
provide  the  ma-rfrnnm  of  information  you  will  need  in  the  decisions 
you  must  make  concerning  the  allocation  of  public  resources. 
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THE  ANFINSEN  SERIES 
by 

Donald  S.  Fredrickson,  M.D.* 

Lately  I've  been  having  these  nightmares.  Anxiety  dreams,  I  guess. 

It's  ten  minutes  past  ten.  You  are  late  for  the  hearing.  Your  feet  stid<  to  the 
marble  floors  of  the  Rayburn,  for  these  normally  firm  surfaces  have  turned  into 
molasses.  Your  invaluable  notebooks  have  come  apart;  the  500  sheets  of  budgets,  opening 
statements,  background  notes  and  data,  arranged  under  75  tabs,  are  scattered  behind  you 
and  nothing  could  get  them  assembled  again.  The  Chairman,  who  has  never  missed  a  roil 
call,  never  been  late— the  Chairman  who  always  begins  promptly  at  ten— is  waiting. 

Somehow  you  get  upstairs.  The  doors  to  the  hearing  room  open.  In  the  pit,  down  in 
front  of  the  Chairman,  yawns  your  empty  chair.  You  arrive  at  it;  practical  and  indiff ereni 
hands  strap  you  in.  You  lift  your  eyes  to  the  dais,  but  rising  vapors  obscure  partially  ihe 
Chairman's  features.  In  them  you  see  an  amalgam  of  past  and  present.  There  is  a  rosette 
of  venules  on  red  cheeks,  an  impatient  mood:  Mr.  John  Fogarty,  Democrat  and  bricklayer 
of  Providence,  Rhode  Island,  deceased  in  1966.  Now  there  is  a  hand  like  a  cloven  hoof, 
yellow  hair  streaming  from  nostrils  to  waxy  points,  white  spats  and  a  cape:  Mr.  Daniel 
Flood,  Democrat  and  thespian  of  Wilkes-Barre,  Pennsylvania,  deposed  in  1978.  And  there 
are  also  the  ice-blue  eyes  and  snow-white  hair  of  Mr.  William  N.  Natcher  of  Bowling 
Green,  Kentucky,  28  years  a  Democratic  Congressman,  present  Chairman  of  the 
Appropriations  Subcommittee  on  Labor,  Health  and  Human  Services,  Education  and 
Related  Agencies. 

A  brittle  silence  is  broken  by  the  voice  of  the  Chairman— or  is  it  that  of  the 
Chairmen?  "Tell  us  now.  Doctor,  for  the  record,  just  what  have  you  done  with  all  tnat 
money  over  the  last  30  years?  What  have  you  and  your  colleagues  done  with  the  30  billion 
dollars.  Doctor?" 

You  are  awake  again;  today's  dream  mercifully  dissolves,  and  the  venue  cnanges  to 
tomorrow's. 


*  Director,  National  Institutes  of  Health,  July  1975  -  July  1931.  Presently  5choiar-In- 
Residence,  National  Academy  of  Sciences. 
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Tomorrow,  the  day  after  today,  you  are  in  that  same  catacomb— the  Rayburn 
Building.  This  time,  however,  you  are  in  the  hearing  room  of  the  Committee  on  Science 
and  Technology.  It  is  hung  with  pictures  of  astronauts  and  satellites  in  outer  space.  This 
Committee  is  territory  frequented  by  NASA  and  NSF.  To  NIH,  which  deals  with  the 
Labor  and  Health  Committees,  it  is  foreign  (though  usually  friendly)  territory.  T^ne 
Honorable  Albert  Gore,  Jr.,  Chairman  of  a  Subcommittee  on  Investigations  and 
Oversight,  will  preside.  Your  opening  statement  will  begin:  "I  am  very  pleased  :o  be 
among  those  called  to  answer  the  committee's  questions  in  this  first  of  its  hearings 
entitled  Ethical  and  Institutional  Considerations  of  Biomedical  Research.  Your  letter  of 
invitation,  Mr.  Chairman,  describes  your  concern  about  recent  episodes  of  falsif:ca::or.  :: 
research  results.  You  state  that  you  wish  assurance  that  our  scientific  instipjtions  are 
intact,  ..." 

Dissolve. 

Another  day— not  tomorrow,  but  someday  soon— the  venue  wiU  change  again.  'Ve'll 
be  in  the  Dirksen  Building,  in  the  "other  House."  The  red  eyes  of  television  cameras  peer 
into  the  blue-white  circle  of  light.  The  tables  are  strewn  with  papers,  the  walls  lined 
with  further  bundles  of  documents,  loosely  tied  and  sagging  inward.  Members  of  :he 
staff  are  nesting  in  burrows  hollowed  out  of  these  white  drifts  of  paper  sloping  down 
from  the  windowsills.  Senator  Orrin  Hatch  of  the  Committee  on  Health  will  preside, 
with  ace  investigators  conveying  whispered  secrets  to  the  Chairman's  ears.  The  hearing 
will  probe  contract  procurement  and  conflicts  of  interest  in  the  National  Cancer 
Institute.  As  you  watch,  you  think  of  Penguin  Island  and  the  80,000  trusses  of  hay. (I) 

This,  too,  shall  pass. 

I  did  not  have  such  dreams  in  1953,  for  I  had  come  from  Boston  to  Beihesda  in  a 
state  of  innocence.  I  had  come  to  learn  how  to  answer  far  different  kinds  of  questions.  I 
had  been  assigned,  while  still  at  the  Massachusetts  General,  to  the  Anfinsen  forces. 
When  I  arrived  in  Bethesda,  they  were  bivouacked  in  Building  Three,  mobilizing  for  :he 
capture  of  Building  Ten  from  the  contractors.  The  Era  of  Great  Expansion  was  ;u5i: 
beginning. 

It  was,  actually,  the  second  great  expansion.  Since  this  meeting  is  -neani  :o 
follow  our  roots,  and  Anfinsen's,  all  deeply  entwined  with  those  of  NTH,  we  -nay  'veil  go 
back  still  further.  We  will  thereby  gain  an  opportunity  to  pay  tribute  to  some  sc:en::5-s 
and  laymen,  and  certain  events,  involved  in  a  quantum  leap  in  science  :ha:  -.as  :oucnec 
all  our  lives. 
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NIH,  as  most  of  its  devotees  know,  began  in  a  tiny  Hygienic  Laboratory  in  the 
Staten  Island  Marine  Hospital  in  1887.  The  Hygienic  Laboratory  moved  to  Washington 
four  years  later.  As  almost  no  one  knows,  it  was  to  become  the  National  Institutes  of 
Health  because  of  the  single-minded  crusade  of  one  man,  Joseph  E.  Ransdell  (Fig.  1). 

(Figure  1  about  here) 

In  1899  Joe  Ransdell  of  Louisiana  was  elected  to  the  House.  He  moved  to  the 
Senate  in  1912,  with  the  election  of  Woodrow  Wilson  to  his  first  term  as  President. 

In  1926  Ransdell  introduced  a  bill  (69th  Cong.,  5.  ^5^0)  "To  establish  a  National 
Institute  of  Health,  to  authorize  increased  appropriations  for  the  Hygienic  Laboratory, 
and  to  authorize  the  government  to  accept  donations  for  use  in  ascertaining  the  cause, 
prevention,  and  cure  of  diseases  affecting  human  beings,  and  for  other  purposes." 

The  Senator  appears  to  have  had  in  mind  a  dual  mission.  The  new  National 
Institute  was  to  work  on  "the  fundamental  problems  of  the  diseases  of  man,"  while  the 
Hygienic  Laboratory  would  continue  to  pursue  "the  solution  of  public  health  problems  and 
.  .  .  the  coordination  of  research  of  public  health  officials  and  scientists."  As  Ransdell 
introduced  successive  bills  over  the  next  four  year.s,  the  forms  of  his  goal  changed,  bui 
not  the  objectives.  In  1930  Herbert  Hoover  signed  his  dream  into  law.  Ironically,  the 
Senator  returned  to  Louisiana  that  year  to  run  again  and  lost  his  seat  to  Huey  Long.  But 
he  continued  to  seek  support  and  contributions  for  NIH,  with  an  office  in  Washington.  At 
the  end  of  Laborde's  biography  of  Ransdell,  the  Senator  is  described  as  living  back  home 
on  the  plantation  in  1951.(2)  He  died  three  years  later  nearing  his  97th  birthday.  There 
should  be  placed  at  NIH  a  suitable  reminder  of  its  paternity. 

The  National  Cancer  Institute  was  created  in  1937,  and  other  divisions  of  the  old 
Hygienic  Laboratory  were  reestablished  at  Bethesda  the  following  year  as  parts  of  a 
separate  National  Institute  of  Health.  A  table  of  organization  proposed  for  the  early  NIH 
is  shown  in  Fig.  2.  The  National  Microbiological  Institute  is  today's  National  Institute  of 
Allergy  and  Infectious  Diseases.  The  Experimental  Biology  and  iMedicine  Institute  has 

(Figure  2  about  here) 

since  been  renamed  four  times.  Today,  as  the  National  Institute  of  Arthritis,  Diabe-es, 
and  Digestive  and  Kidney  Diseases,  it  is  quasi-host  of  this  reunion. 
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Chris  Anfinsen,  after  leaving  the  Heart  Institute  for  Harvard,  returned  to  the 
Arthritis  Institute,  where  his  laboratory  is  today.  In  July  19^4  the  Cancer  Institute  was 
reunited  with  NTH,  which  became  the  National  Institutes^  of  Health  in  June  19^8. 

In  October  1940  President  Franklin  D.  Roosevelt  had  come  out  to  the  campus  to 
dedicate  the  NTH  buildings  rising  there.  New  events  were  occurring  at  that  time  which 
would  affect  profoundly  the  future  of  NTH  and  biomedical  science.  Vannevar  3ush,  a 
trusted  advisor  to  FDR  during  the  war  and  a  driving  force  in  the  Office  of  Scientific 
Research  and  Development  (OSRD),  strove  to  convince  the  Government  that  it  must 
continue  to  put  Federal  money  into  the  support  of  science  after  the  war  had  ended.  Bush 
proposed  that  this  be  done  through  a  National  Research  Foundation  (NRF).  This  woulc  ze 
a  great  umbrella  organization,  with  all  of  science  in  one  agency,  including  medicine- 
Senator  Harley  Kilgore  had  tried  several  times  to  start  a  National  Science  Foundation 
(NSF)  along  the  lines  of  Bush's  proposed  NRF.  The  medical  scientists,  however,  were 
strongly  opposed  to  what  they  saw  as  an  uneven  match  between  biology  and  the  other 
natural  sciences.  Their  favorite  for  stewardship  of  biomedical  research  support  was 
either  the  fledgling  NIH  or  an  independent  Federal  agency  that  might  be  called  The 
National  Foundation  for  tMedical  Research. (3) 

In  1945  the  war  was  coming  to  a  close.  Tne  Federal  agencies  were  auctioning  off 
the  unfinished  contracts  of  OSRD.  Professor  Baird  Hastings  is  in  the  audience  today.  He 
was  not  only  the  principal  tutor  of  the  guest  of  honor;  he  is  also  the  sole  surviving 
member  of  the  OSRD  Committee  on  iMedicai  Research,  He  tells  how,  as  the  other 
scientific  admirals  and  generals  refused  to  bid,  Rolla  Eugene  Dyer  of  NIH  quietly  picked 
up  the  good,  unfinished  projects  to  expand  the  NIH  portfolio  of  research. 

In  April  1945,  FDR  died  suddenly  of  a  stroke.  In  July  companion  bills  to  create 
the  NRF  and  NSF  were  submitted  in  the  Congress.  But  in  August  the  first  atomic  bombs 
were  exploded  over  Japan;  and  during  the  rest  of  that  session,  the  Congress  had  time  :cr 
only  the  most  urgent  scientific  matter  on  its  mind— passage  of  an  Atomic  Energy  Act  to 
husband  the  promise  and  problems  created  by  the  New  Physics. 

In  1948  several  new  Institutes  were  created  by  law.  Cancer  vas  joined  by  Heart. 
Dental,  and  a  year  later  by  Mental  Health.  It  was  not  until  1950  that  President  "ruman 
signed  a  bill  creating  the  National  Science  Foundation.  By  1952,  when  the  new  agency 
received  its  first  substantial  appropriation--$3.5  million— NIH  was  expending  I:  zirr.es 
that  amount.  The  concept  of  a  continuum  of  biomedical  research  under  the  ste-varosnip 
of  a  single  agency,  responsible  for  studies  ranging  from  the  most  basic  to  :re  -icst 
applied,  had  become  ascendant.     It  would  prove  to  be  an  arrangement  sigr.iiicar.tiy 
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different  from  that  of  most  other  countries  of  the  world,  where  the  components  of 
biomedical  research  and  training  have  tended  to  be  more  scattered.  There  is  no  doubt 
that  if  one  of  the  NRF  or  NSF  bills  had  passed  in  19^5,  NIH  would  today  be  a  much 
smaller  and  largely  clinical  organization.  Consolidation  of  health  science  into  one 
institution,  with  separate  appropriations  by  disease  category,  has  undoubtedly  meant 
more  total  support  and  greater  expansion  of  American  medical  science. 

Thus,  the  enormous  influence  of  NIH-sponsored  research  on  medicine  and  now  the 
New  Biology  came  about  because  of  a  chain  of  historical  "accidents."  As  with  so  many  of 
the  events  recorded  in  history,  key  persons  (first  Ransdell,  later  Lister  Hill,  John 
Fogarty,  and  many  others)  were  In  the  right  place  (the  U.S.  Congress)  at  the  right  time. 
One  may  assume  that,  under  different  circumstances,  the  present  biological  revolution 
would  take  place  somewhere  and  at  some  future  date.  It  would  also  have  its  epicenter 
elsewhere.  Clearly,  some  of  us  on  this  program  today  would  be  in  another  line  of  work. 

C.  B.  Anfinsen  was  always  regarded  by  those  of  us  who  were  his  older  proteges  as 
^an  M.D.  (honoris  causa).    I  think  his  achievements  and  influence  would  have  been  less 
spectacular  had  he  not  come  to  preside  over  the  research  training  of  so  many  young 
M.D.s  (Clinical  and  Research  Associates)  in  this  hospital  setting. 

And  what  a  remarkable  setting  it  has  been!  I  have  been  unable  to  discover  who 
actually  conceived  of  the  Clinical  Center.  But  it  came  into  being  under  "Gene"  Dyer,  the 
sixth  Director  of  NIH  (Fig.  3).  An  anti-categorical  man.  Dyer  shrugged  off  news  of  the 

(Figure  3  about  here) 

creation  of  a  Dental  Institute  by  commenting,  "I  suppose  we'll  have  to  have  an  Anal 
Institute,  too."  Tnis  cynicism  was  accompanied  by  considerable  wisdom  and 
perseverance. 

In  the  late  '^^Os,  excavation  created  a  great  mound  of  earth  on  the  hill  behind 
Building  One,  displacing  the  goats  and  other  experimental  animals  housed  there.  T-^.e 
mound  was  often  called  Masur's  Mountain,  after  Jack  Masur,  the  first  Director  of  :r.e 
Clinical  Center,  who  was  another  capable  and  stubborn  architect  of  this  unique  hospital. 
The  foundations  were  laid  (Fig.  ^),  and  a  place  for  clinical  research  rose  cn  a  scale  that 

(Figure  ^  about  here) 

was  never  imagined  before-  True,  there  was  the  Rockefeller  Hospital  in  Manhattan,  hut 
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its  complement  of  ^0  beds  was  very  modest.  Here  there  would  be  500.  Nor  was  there 
anything  in  Europe  at  the  time  as  a  model  of  clinical  investigation.  The  Pasteur  Institute 
had  no  beds.  Neither  the  Medical  Research  Council  in  England,  the  Max  Planck  Institutes 
in  Germany,  nor  the  Karolinska  Institute  in  Stockholm  had  achieved  the  direct  approxi- 
mation of  basic  laboratories  to  the  wards.  The  NIH  Clinical  Center  became  for  clinical 
investigation  what  Gropius's  Bauhaus  in  Dessau  had  once  been  for  architecture. 

(Figure  5  above  here) 

There  were  people  who  opposed  the  very  idea.  In  1952  or  '53  Walter  Bauer. 
Jackson  Professor  at  Harvard,  said  to  me  when  I  told  him  where  I  was  headed,  "It's  going 
to  be  the  most  gigantic  backwater  you  ever  saw."  Ten  years  later  Dr.  Bauer  came  to 
Bethesda  to  recruit  the  new  heads  of  most  of  his  subspecialty  units  at  the  Massachusetts 
General  Hospital.  It  is  a  pleasure  to  note  here  that  the  Jackson  chair  has  just  been 
refilled,  this  time  by  one  of  us  on  the  program  today.  Dr.  John  Potts  used  to  share  my 
laboratory,  and  I  made  him  the  first  chief  resident  of  the  Heart  Institute  before  Bauer 
lured  him  back  to  Boston  from  the  extraordinarily  fecund  "backwater"  in  Bethesda. 

There  were  caustic  comments,  too,  from  our  military  colleagues  across  the  street 
about  the  "Yellow  Berets."  The  Clinical  Center  unquestionably  permitted  a  fortunate  but 
small  percentage  of  medical  academicians  to  maintain  their  skills  during  the  doctor 
drafts  for  Korea  and  Vietnam.  Had  this  not  been  so,  several  serious  "generation  gaps" 
would  now  be  visible  in  the  faculties  of  American  medical  schools,  and  the  burst  cf 
molecular  biology  would  likely  still  be  some  years  ahead  of  us. 

Why  has  the  NIH  intramural  program  been  so  successful?  What  were  the 
ingredients  and  what  were  the  proportions  that  turned  out  to  be  so  effective? 

Well,  its  unique  size  is  important,  of  course.  I  came  down  from  Harvard— mos' 
immediately,  from  the  Mass  General.  There  were  excellent  people  there.  Some  '.vere 
"giants,"  but  there  wasn't  anything  like  the  number  of  giants  we  encountered  easily  ar.d 
frequently  in  Bethesda.  One  could  go  into  the  cold  room  on  the  first  floor  of  Building 
Three,  for  example,  and  rev  up  the  blender  to  make  a  tissue  mince.  Sure  enough,  Arthur 
Kornberg  would  come  in  and  stare  at  the  clumsy  way  you  were  handling  things.  He  wcuic 
be  replaced  by  Bernard  Horecker,  who  would  turn  off  the  improperly  loaded  biencer. 
Earl  Stadtman  might  come  in  right  behind  Horecker,  asking  why  you  nad  borrowed  ^.is 
blender.  What  could  you  do  as  a  stumbling  young  ex-resident  but  absorb  :he  ;ree-f!oa::ng 
energies  from  such  a  critical  faculty?     Young  prima  donnas  learned  incei-biv  :na: 
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attempts  to  evade  the  rules  of  evidence  or  to  escape  the  rigors  of  the  method  were 
simply  unthinkable. 

The  critical  mass  was  there,  enough  experts  to  cover  all  the  burgeoning  paradigms 
of  the  time.  It  was  said  that  after  encountering  some  strange  disease  on  morning  rounds, 
one  should,  have  thought  of  the  affected  enzyme  by  noon,  be  In  the  laboratory  of  an 
expert  on  that  enzyme  by  three,  and  be  ready  to  discuss  one's  protocol  to  test  for  the 
deficiency  at  next  morning's  rounds. 

The  superb  physical  resources  and  the  support  systems  were  there,  all  aimed  at  a 
single  purpose.  There  were  no  distractions  or  teaching  obligations.  There  were,  and  stili 
are,  the  extraordinary  openness  and  freedom  of  exchange,  the  lack  of  compartmentarion 
or  destructive  or  inhibitory  competition,  and  a  sense  of  self -security  that  dissolves  all 
the  barriers  to  collaboration. 

First  and  last,  of  course,  were  the  people.  There  were  the  likes  of  Dyer,  C.  J.  Van 
Slyke,  Henry  Sebrell,  and  Jim  Shannon—the  great  recruiters.  And  then  there  were  all  the 
other  people  they  recruited,  who  sorted  themselves  out  according  to  chemical  activities 
like  elements  on  the  atomic  table.  Those  here  today  will  find  ourselves  under  the 
"Anfinsen  series." 

What  kind  of  a  man  catalyzed  the  formation  of  the  highly  branched  compound  that 
was  represented  by  his  numerous  laboratories?  What  were  the  energetics  and  the  chemi- 
cal activities  definable  in  the  long  chain  whose  extension  we  are  celebrating  today'' 
Each  of  us  will  see  his  reflection  in  the  images  we  present  to  each  other  on  this 
memorable  occasion. 

I  can't  say  that  Chris  was  a  Geheimrat;  certainly  he  was  not  the  classic  stereo- 
type. I  don't  remember  any  didactic  lessons  in  logic,  method,  or  syntax.  Tnere  wasn't 
any  passing  back  of  blue-penciled  drafts  of  manuscripts,  the  kind  of  editing  that  some  of 
us  inflicted  on  our  associates  when  we  grew  old  enough  to  have  them.  Chris's  direction 
was  casual,  sometimes  diffident.  He  was  a  reluctant  coauthor— at  least,  on  my  otuif.  I 
think  he  was  too  eclectic  to  form  a  school.  He  was  magnetic,  though—a  high-gauss  r/pe. 

And  we  all  sought  his  identification.  We  had  a  chance  to  grow  fat,  tec,  on  "e 
leftovers  from  his  table.  I  remember  that  some  of  the  best  opportunities  for  recognition 
came  from  invitations  to  Chris  that  he  didn't  have  time  for  and  passed  to  us.  Bob  Gcracn 
and  I,  for  example,  made  our  debut  as  "experts"  on  the  biological  aspects  of  fatr/  ac:d 
transport  In  doing  one  of  Chris's  chores  for  Physiological  Revie\vs(^).  It  "voLiiC  nay's  taKsn 
much  longer  to  grow  up  in  other  surroundings. 
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Thus,  in  a  most  offhand  way,  Chris  proved  to  be  a  rare  impresario,  a  convener  of 
activated  minds  in  large  numbers.  The  old  saying  "The  rich  get  richer.  ..."  was 
operative.  We  owe  the  direction  in  which  we  traveied,  and  certainly  a  significant  part  of 
the  distance  gone,  to  the  fact  that  we  were  allowed  to  discover  who  we  were,  and  what 
science  was  all  about,  in  his  vicinity. 

Like  most  of  you,  I  wouldn't  have  traded  that  "search  for  reality"  for  a  partner's 
share  in  Exxon  or  the  Chase  Manhattan  Bank,  or  even  a  trip  to  the  moon.  For  this,  Chris, 
I  want  to  thank  you  and  say,  "Happy  Birthday!" 


1.      France,  A..  Penguin  Island  (p.  171).  New  York:  Random  House,  New  York,  19C9. 

2«      Labor de,  Adras  P.    A_  National  Southerner;    Ransdell  of  Louisiana.    New  York: 
Benziger,  1951. 

3.      Bush,  Vannevar.     Science— the  Endless  Frontier.     Washington,  D.C.:  Office  of 
Emergency  Management,  OSRD,  19^9-5.  (Reprinted  by  N5F  in  May  1980.) 

^.      Fredrickson,  D.  5.,  and  R.  S.  Gordon,  Jr.   Transport  of  fattv  acids.    Phvsioi.  Rev. 
38:585-630,  1958. 
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I  am  pleased,  Mr.  Chairman,  to  be  among  those  called  to  answer  the 
Comnittee's  questions  in  this  first  of  its  hearings  entitled  "Ethical  and 
Institutional  Considerations  of  Biomedical  Research."   Your  letter  of  invita- 
tion states  that  you  are  particularly  concerned  about  recent  episodes  of 
falsification  of  research  results,  and  that  you  wish  to  ensure  both  that  our 
scientific  institutions  are  intact  and  that  the  relevant  Federal  agencies  are 
exercising  their  responsibilities. 

I  am  here  in  a  dual  capacity.    As  Director  of  the  National  Institutes  of 
Health,  I  represent  the  Federal  agency  which  is  the  largest  single  source  of 
Federal  funds  for  support  of  biomedical  research.    As  a  scientist,  I  also  have 
a  member's  share  in  the  reputation  of  the  profession. 

The  biomedical  branch  of  the  natural  sciences  is,  of  course,  a  good  deal 
larger  and  older  than  the  National  Institutes  of  Health.    The  NIH  in  its 
present  form  began  about  50  years  ago.    Physiology  began  about  1500,  when  Harvey 
was  exploring  the  circulation.    And  you  are  aware,  Mr.  Chairman,  that  ancient 
clinical  research  takes  us  back  to  the  beginning  of  written  history,  with  an 
early  flowering  in  the  observations  of  the  Greek  physician,  Hippocrates. 

Our  subject  today  is  not  the  history  of  medicine  or  science,  yet  reference 
to  the  past  is  useful  for  perspective.    From  the  beginning  certain  patterns 
inherent  in  science  and  scientists  were  visible  and  have  persisted:  intense 
competition  for  priority,  a  high  premium  on  originality,  the  insistence  that 
discoveries  be  greeted  skeptically  and  accepted  only  after  intensive  examina- 
tion, repetition  and  revalidation  of  the  proofs.    The  rational,  presumably 
value-free,  system  of  judgment  distinguishes  the  natural  sciences  from  most 
other  ways  of  deriving  knowledge. 
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The  "intern-al  ethic"  of  science,  the  systemization  of  this  rationalism, 
was  established  early.    Occasional  violations  also  did  not  wait  long  to  begin. 
By  "violations"  I  do  not  mean  here,  Mr.  Chairman,  the  errors  in  observation  or 
experimental  design,  or  false  deductions  that  occur  frequently  and  are  cor- 
rected by  the  very  system  we  describe.    These  conflicts,  which  to  outsiders  may 
seem  often  to  be  arising  in  science,  largely  consist  of  this  necessary  part  of 
the  normal  process,  the  shakedown  of  findings  and  conclusions  until  only  the 
truth  is  left. 

Instead,  we  are  speaking  today  of  violations  of  the  scientific  ethic. 
Among  the  lesser  ones  are  false  claims  of  priority  or  plagiarism.    One  has  to 
read  only  a  little  of  the  sociological  studies  of  science,  for  example,  by 
scholars  like  Robert  Merton,  to  realize  that  conflicts  and  quarrels  over 
priority  —  even  charges  of  plagiarism  —  have  occurred  over  and  over  in 
science  for  hundreds  of  years.    Such  quarrels  have  even  involved  some  of  the 
greatest  names  in  early  science,  like  Galileo,  Newton,  and  Descartes. 

Mostly  I  presume,  however,  that  we  are  here  concerned  with  that  most 
serious  abuse,  the  fraudulent  construction  of  experimental  data.    Cases  of 
downright  fraud  in  science  have  always  been  rare.    Detection  of  some  examples 
has  taken  many  years,  and  revelations  of  old  irregularities  may  be  further 
expected.    To  give  one  startling  example,  modern  statistical  analyses  have  made 
It  highly  likely  that  some  figures  in  Gregor  Mendel's  classic  studies,  an  early 
window  to  modern  genetics,  could  not  possibly  have  been  generated  by  the 
experiments-.'  Whether  these  were  intentional  or  unconscious  errors,  and  whether 
they  were  Mendel's  or  his  gardener's  will  never  be  known.    Such  questions  and 
ambiguities  surround  most  instances  of  scientific  fraud.    And  some  are  never 
answerable. 


I  do  not  know,  Mr.  Chairman,  whether  scientific  fraud,  in  less  spectacular 
forms,  occurs  more  frequently  today  than  it  has  in  the  long  history  of  science. 
There  has  been  an  exponential  increase  in  the  number  of  scientists  practicing 
in  the  past  30  years  over  those  working  previously.    The  probability  of  some 
increase  in  abuses  is  therefore  high.    The  likelihood  of  their  being  detected 
is  also  greater  because  of  an  increased  density  of  peers  and  the  development  of 
ever  more  sophisticated  techniques.    The  strength  of  the  scientific  process, 
however,  and  the  dedication  and  vigilance  of  the  institutions  in  which  the 
standards  of  that  process  are  maintained,  do  not  appear  to  me  to  be  weakened. 
Neither,  in  my  opinion.  Is  the  public's  huge  investment  in  science  endangered 
in  any  way.    Indeed,  the  current  production  of  useful  new  knowledge  is  nothing 
short  of  spectacular,  and  testifies  to  a  vigorous  state  of  health  in  the  life 

• 

sciences. 

The  occurrence  of  this  hearing,  however,  may  be  taken  as  a  reflection  of 
some  change  in  perceptions  or  interests  of  the  public  in  science.    With  respect 
to  biomedical  research,  a  heightened  concern  was  experienced  six  or  seven  years 
ago,  when  recombinant  DNA  technology  raised  questions  about  the  power  of  the 
"new  biology."   Questions  about  the  probity  of  science  and  scientists  were 
inevitably  part  of  this  consciousness-raising. 

The  responsibility  for  standards  and  safeguarding  the  quality  of 
biomedical  research  is  spread  among  many  social  institutions.    Let  me  turn 
first  to  the  roles  of  MIH. 

The  first  is  its  legal  and  fiduciary  role  as  a  Federal  agency  disbursing 
more  than  $3.5  billion  of  public  funds  in  Fiscal  Year  1981  for  the  conduct  and 
support  of  biomedical  research.    As  such  it  must  ensure  that  resources  for 
science  given  by  the  public  are  used  efficiently  and  productively,  and  that 
laws  governing  disbursement  of  Government  funds  are  obeyed. 
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In  the  past  several  years  NIH  has  developed  new  administrative  procedures 
governing  the  conduct  of  research  we  support.    This  included  promulgation  last 
year  of  debarment  regulations  to  extend  to  research  grants  penalties  long 
inherent  in  research  by  contracts.    At  that  time  we  began  consultations  with  our 
advisory  councils  about  the  use  of  such  a  regulation  and  development  of  other 
administrative  policies  concerning  any  serious  misbehavior  in  science.    I  under- 
stand that  Dr.  William  Raub,  NIH  Associate  Director  for  Extramural  Research  =rc: 
Training,  will  appear  before  you  later  to  describe  our  procedures  in  more  zeza.:\ 
Key  actors  in  this  process  include  NIH's  small  but  effective  Division  of  Manage- 
ment Survey  and  Review,  the  auditors  and  Inspector  General  of  the  Department  of 
Health  and  Human  Services,  the  GAO,  and  the  continuing  oversight  of  the  Congress. 

Another  role  for  NIH  is  the  provision  of  part  of  the  complex  structure 
necessary  both  for  the  optimum  functioning  of  the  internal  ethic  and  for  the 
process  of  review  that  is  important  to  quality  control  in  science.    The  two- 
tiered  peer  review  system  of  NIH,  employing  rotating  panels  of  several  thousand 
advisors  —  both  scientists  and  non-scientists  —  in  study  sections  and  Councils, 
examines  the  proposals  and  the  progress  of  most  of  the  biomedical  scientists  in 
American  universities  as  they  recurrently  compete  for  continuing  support.  This 
review  concentrates  more  on  proposals  and  progress  than  upon  finished  products 
of  research.    The  latter  are  judged  for  quality  and  acceptability  by  a  peer 
review  system  which  lies  in  the  private  sector.    It  consists  of  fewer  than  2C0 
scientific  journals  which  publish  reports  of.  original  biomedical  research  only 
after  critical  review.    The  acceptance  and  publication  of  a  piece  of  scientific 
work  by  these  journals  is  of  crucial  importance.    Science  is  existential.  If 
research  is  not  published,  it  has  not  —  for  all  practical  purposes  —  ever 
taken  place,  and  the  scientist  can  never  claim  priority  or  gain  recognition  for 
what  he  has  done. 
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MIH  underwrites  most  of  the  costs  which  the  scientists  it  supports  must 
bear  for  primary  publication  of  their  work."  This  occurs-  in  non-profii 
journals,  whose  editorial  boards  and  unpaid  reviewers  function  as  guardians  of 
truth  and  judges  of  merit.    No  Government  regulations  or  statutes  govern  the 
quality  of  this  review;  none  are  needed.    When  the  report  passes  the  gateway  of 
these  journals  into  the  common  domain,  there  begins  another,  endless  review 
where  the  work  will  be  read,  considered,  tested,  and  —  if  it  proves  to  be  of 
true  quality  —  worked  into  the  fabric  of  knowledge. 

The  institutional  role  of  NIH  in  science  continues  in  part  through  the 
help  it  gives  to  the  nation's  universities  so  that  they  will  continue  to  be  the 
traditional  and  essential  places  where  the  scientific  method  is  taught  and 
practiced.    In  the  health  sciences,  NIH,  again  by  peer  review,  selects  certain 
scientists  as  recipients  of  funds  for  training  and  lays  down  requirements  to 
assure  preceptors  and  curricula  of  quality.    The  internal  ethic  of  science  is 
dependent  upon  the  intellectual  discipline  and  critical  faculty  which  the  young 
scientist  absorbs  as  his  training  proceeds,  and  must  be  passed  without  diminu- 
tion from  generation  to  generation.    Both  in  awarding  specific  training  grants 
and  in  supporting  the  institutions  for  much  of  the  costs  they  incur  in 
providing  the  work-place  for  research,  the  public  --  through  NIH  —  helps 
assure  the  preservation  of  high  standards  and  a  strong  ethic  in  biomedical 
science  in  this  country. 

The  cooperative  arrangement  between  federal  agencies  and  research 
institutions  which  NIH  administers  includes  several  networks  of  institutional 
coranittees  which  oversee  research  of  special  kinds.    One  network  consists  of 
institutional  review  boards  (IRB's)  which  safeguard  the  adequacy  of  procedures 
to  protect  the  rights  and  welfare  of  human  subjects  involved  in  research. 


I  should  note  here,  Mr.  Chairman,  that  appropriate  involvement  of  human 
subjects  is  a  special  ethical  area  in  biomedical  research,  in  whicn  NIH  has 
taken  a  principal  role.    The  first  federal  policy  for  experimentation  involving 
humans  was  drawn  up  at  the  MIH  Clinical  Center  in  Bethesda  in  1953.    It  was 
expanded  to  the  entire  Public  Health  Service  in  1966  and  provided  the  basis  for 
codification  of  the  Department  of  Health  and  Human  Services  (HHS)  Regulations 
for  the  Protection  of  Human  Subjects,  which  offer  guidance  to  nearly  all 
research  institutions  in  the  United  States  and  many  others  throughout  the 
world.    The  HHS  regulations  have  been  adapted  to  the  program  needs  of  22  other 
federal  agencies.    The  most  recent  revision  of  the  regulations,  prepared  in  the 
light  of  review  by  two  Congress ionally  mandated  commissions,  was  published  on 
January  26,  1981.    Obviously,  human  research  ethics  is  a  special,  highly 
sensitive  area,  in  which  there  can  be  no  tolerance  of  fraud  or  other  abuse. 

Both  the  scientific  community  and  NIH  have  responded  to  new  technologies 
whose  potential  is  unknown.    It  was  academic  scientists  who  convened  the 
Asilomar  Conference  and  urged  their  colleagues  to  delay  some  recombinant  ONA 
experiments.    NIH,  at  the  urging  of  scientists,  drafted  guidelines  for  the 
conduct  of  such  research.    Nearly  all  universities,  and  many  private  sector 
laboratories,  now  have  Institutional  Biosafety' Committees  (IBC's).    One  of  the 
tasks  of  these  bodies  is  to  oversee  the  use  of  recombinant  DNA  technology  under 
the  NIH  Guidelines.    Representatives  of  the  IBC's  meet  regularly  and  a  network 
is  established  which  has  a  central  focus  at  the  NIH  Office  of  Recombinant  DNA 
Activities  iORDA)  at  NIH. 

Violations  of  NIH  human  research  regulations  and  recombinant  uNA 
guidelines  occasionally  occur.    It  is  in  the  best  interests  of  the  public  that 
these  matters  be  adjudicated  first  by  the  institutions  —  the  committees, 
faculties  and  administrators  of  the  universities.    It  is  technically  true  that 
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the  institutions  receive  NIH  grants,  rather  than  the  individual  scientists;  but 
the  role  of  the  ttn-1'V-€r-s44^  sr  similar  inst4tut1-cns  in  njaintanancs  of  sciaatific- 
ethics  is  greater  and  older  than  their  fiducial  relationships  to  government  or 
newly  required  obedience  to  technical  guidelines.    The  universities  have  always 
been  primarily  responsible  for  a  scientist's  access  to  laboratories  and  other 
resources  maintained  for  the  scientific  community.    Control  of  their  staff 
appointments,  tenure,  and  promotions  is  the  real  power  of  the  university  for 
the  preservation  of  scientific  ethics.    The  principal  responsibility  goes  alcnc 
with  the  ultimate  power. 

In  my  experience,  Mr.  Chairman,  the  academic  communities  are  harsh  in 
dealing  with  those  who  abuse  the  privilege  of  engaging  in  science.  Expulsion 
from  faculties  and  exclusion  from  laboratories,  forms  of  excommunication  for 
any  scientist,  are  the  common  penalty  for  scientific  fraud.    Lesser  offenses  do 
not  necessarily  bring  lesser  penalties.    Retention  of  faculty  privilege  but 
with  loss  of  reputation  as  a  scientist  is  a  form  of  bankruptcy  from  which  few 
scientists  survive  professionally. 

Where  its  grants,  or  matters  governed  by  IRB's  or  IBC's  are  involved,  MIH 
also  monitors  the  results  of  university  decisions.    Sometimes  we  add  measures 
of  our  own,  as  was  illustrated  by  recent  NIH  actions  taken  against  a  scientist 
violating  the  NIH  Guidel ines  for  Recombinant  DNA  Research. 

To  be  sure,  some  observers  see  changing  circumstances  as  increasing 
temptation  to  lower  standards  of  conduct.    One  change  often  cited  is  the 
competition  for  grant  funds.    I  am  not  sure  this  is  so,  for  science  has  always 
been  competitive. 

It  is  also  true  that  opportunity  for  scientists  to  profit  from  scient'-ic 
discovery  in  biology  appears  to  be  rising.    This  suggests  a-change  in 


tradittonal  values,  dollars  competing  with  priority,  and  other  awards  for 
originality,  creativity,  and  significant  discovery.    The  conversion  of  an  open 
literature  to  a  partly  proprietary  one  because  of  patenting  of  such  inventions 
as  recombinant  DNA  technology  could  pose  a  serious  threat  to  biology,  but  more 
probably  in  terms  of  reducing  productivity  and  efficiency,  rather  than  any 
increase  in  deceit.    The  penalties  for  fraud  in  patented  discoveries  will  be 
compound:    rejection  by  one's  peers  and  prosecution  by  one's  industrial 
patrons. 

Let  me  complete  my  listing  of  roles  for  NIH  in  biomedical  research  by 
adding  that  it  is  also  a  bridge  for  communication  between  science  and  the 
public  and,  importantly,  between  science  and  the  public's  representatives  in 
Congress.    As  explicator,  it  assumes  a  responsibility  for  providing  up-ta-da::2 
consensus  on  the  state-of-the-art  in  biomedical  research  and  technical 
consensus  on  health  practices.    As  communicator,  NIH  must  also  be  sensitive 
changes  in  public  perceptions  of  science,  its  ethics,  as  well  as  its  power. 

The  NIH  cannot  guarantee  the  behavior  of  scientists  or  certify  the  qua' it 
of  their  work  through  independent  analyses,  fraud  squads,  or  special 
statutes.    Fortunately,  none  is  necessary,  for  the  natural  sciences  contain 
ultimate  correctives  for  any  debasement  of  the  knowledge  derived  from 
research.    Science  is  cumulative.    It  is  like  a  building  that  is  never 
finished.    Any  serious  flaw  in  the  foundation  eventually  will  be  revealed  by 
the  weight  of  the  structure  above  it.    If  the  extension  of  a  wing  shows  -au'ts 
in  previous  construction,  the  faults  are  corrected  and  the  design  chanced.  7h 
rational  nature  of  the  scientific  process  makes  this  feasible  and  inevitaD.e. 

Despite  any  myths  about  selflessness,  however,  science  is  a  thorcucnV/ 
human  endeavor.    The  creative  drives  of  scientists  have  been  men  st-jd-ed,  but 


no  generalizations  are  sufficient  to  explain  all  deviations  or  failures  to  meet 
the  rigid  discipline  and  code  of  behavior  demanded.    The  dangers,  however, 
ultimately  are  not  to  the  substance  of  science  but  to  the  scientists  who  are 
participants.    The  reaction  of  the  scientific  and  academic  communities  to 
deviation  from  the  paradigm  is  predictably  human,  too.    A  hint  of  scandal 
threatens  all  who  work  in  the  vineyard  and  the  reactions  are  usually  severe  and 
unforgiving.    Perhaps  the  most  significant  observation  I  can  offer  to  your 
Cotmittee  is  that  I  see  no  relaxations  of  standards  or  diminution  in  the 
quality  control  of  natural  science. 

In  summation,  Mr.  Chairman,  I  have  reviewed  the  system  of  scientific 
inquiry  as  it  relates  to  biology,  medicine,  and  others  among  the  so-called 
natural  sciences.'  I  have  outlined  the  roles  of  NIH  in  relationship  to  this 
research.    I  also  have  expressed  several  personal  opinions.    One  is  that  I  do 
not  believe  there  is  an  increase  in  fraud  or  other  abuses  of  the  scientific 
method  in  this  work,  and  I  know  of  no  statistical  evidence  to  confirm  or  deny 
this  opinion.    A  second  opinion  is  that  the  system  contains  safeguards  which 
detect  fraudulent  data.    And  a  third  is  that  fraud  in  science  carries  severe 
personal  penalties  for  the  erring  scientist  —  punishments  which  are  neces- 
sarily administered  mainly  by  the  scientific  comnunity  itself  —  and  it  is  this 
feature  of  the  system  which  is  the  ultimate  deterrent. 
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^  RBTOKS  FOR  DONALD  S.  FREDRIC1<S0N.  M.D. 
DIRECTOR.  NATIONAL  INSTITITES  OF  HEALTH 
AT  CEREIW  FOR 
UiWEILING  OF  EXHIBIT  HaJORING  CHARLES  RICHARD  DREW.  M.D. 

BEIHESDA.  mRYLAND 
APRIL  ID.  1981 

Hrs.  Drew,  distinguished  guests,  uj^ies  and  gentlemen,  in  197^.  during 

THE  OBSERVANCE  OF  BUCK  Hi  STORY  WeEK.  THE  RECOMMENDATION  WAS  MADE  THAT  WE 

Honor  Charles  Richard  Drew  for  his  distinguished  and  pioneering  work  in 

BLOOD  research. 

Later,  we  unveiled  a  portrait  of  him  before  a  large  audience  of  Py^MILY. 

friends  and  admirers  in  the  NIH  Clinical  Center  Auditorium.  Today,  that 
portrait  may  be  seen  in  the  NIH  Blood  Bank. 

About  a  year  ago.  during  a  ceremony  in  t>e  Roosevelt  room  of  the  v^ite 
House,  a  bust  of  Dr.  Drew  was  presented  to  the  "/Voican  People"  by 
Dr.  Donald  Parks.  Chairman  of  the  Charles  R.  Drew  Award  Co^iITtee  of 
phil^delphia. 

It  was  ACCEPTED  BY  ViCE  PRESIDENT  WALTER  R.  MONDALE.    ThE  BUST  WAS  FORWARDED  TO 

NIH  FOR  DISPLAY.    ThE  EXHIBIT  WHICH  WE  ARE  UNVEILING  TODAY  WAS  ESPECIALLY 

CREATED  FOR  ITS  DISPLAY.    It  WAS  DESIGNED  TO  GIVE  VIEWERS.  ESPECIALLY  YCUNG  VIE/€RS, 


163  - 

Page  2 

a  glimpse,  though  br  i  ef>  at  a  man  who  had  so  little  to  start  with  but 
accomplished  so  much. 

It  is  hoped  that  the  exhibit  will  inspire  young  people,  both  minority 
and  nonf^inority,  to  mm<e  the  most  of  their  lives— possibly,  selecting  a 
health  career. 

teT  OF  YOU  PRESENT  ARE  AWARE  THAT  IN  IMI  WHEN  THE  "PlASMA  FOR  BrITAIn" 
project  was  INITIATED  BY  THE  \LOOD  TRANSFUSION  ASSOCIATION,  THE  COLLECTION 
OF  BLOOD  AND  PREPARATION  OF  THE  PLASMA  WAS  UfOER  THE  SUPERVISION  OF  Dr. 

Charles  Drew.  Dr.  Drew  served  then  as  Supervisor  of  the  Board  of 

riEDICAL  CoNTROL's  BlOOD  Pu\SMA  DIVISION. 

Unitl  the  MID-1900' s,  blood  was  administered  to  a  patiekt  through 
"direct"  transfusion,  a  blood  vessel  of  the  donor  was  connected  to  a 

BLOOD  vessel  OF  THE  PATIETiT.    ADVANCES  IN  TECHNIQUE  PROGRESSED  THESE 

beginnings  in  the  early  1900's  to  the  eventual  development  of  "iwlrecf' 
tratjsfusion— the  method  now  in  use.  with  indirect  transfusion  came  the 
advent  of  blood  banking,  utilizing  techniques  of  collecting  and  storing 
blood  for  later  use. 

Dr.  Charles  Drew's  pioneer  work  in  blood  banking,  for  the  Pu\sma  for 
Britain  Program,  served  as  a  guide  for  subsequent  production  of  blood 
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'pu\sm  and  laid  the  foundation  for  the  blood  program  of  tvie  american 
Red  Cross. 

Blood  banking  is  now  an  indispensible  medical  resource.  Today,  A^©  everyday 

MORE  THAN  18  THOUSAND  PINTS  OF  BLOOD  ARE  TRANSFUSED  IN  THE  UNITED  STATES, 
OR  APPROXimTELY  SEVEN  MILLION  PINTS  A  YEAR.    AND  WITH  ADVANCES  IN 
MEDICAL  CARE,  THE  NEED  FOR  BLOOD  HAS  MORE  THAN  TRIPLED  JUST  IN  THE 
LAST  TEN  YEARS. 

And  QUITE  NATURALLY,  KNOWLEDGE  ABOUT  BLOOD  IS  IMPORTANT  FOR  ALL  SCIENTISTS 
ENGAGED  IN  BIOMEDICAL  RESEARCH.    fV  OWN  INTEREST  IN  BLOOD  RESEARCH  BECA;^ 
MORE  INTBnISE  WITH  MY  ASSOCIATION  WITH  NIH'S  ^^ATIONAL  HeART  INSTITUTE 
SOME  20  YEARS  AGO. 

Naturally,  blood  is  important  to  us  at  NIH.  Members  of  the  Blood  iiANK 
Department  located  in  the  Clinical  Center  have  made  major  contributions 
IN  practical  blood  banking  techniques  and  blood  research.  Besides 
supplying  blood  and  blood  products  to  the  Clinical  Center,  t>€  Blood  Bank 
is  also  a  center  for  research  on  blood  diseases  and  hepatitis  and  a  training 
institlttion  for  physicians,  nurses,  and  technologists. 

Today,  Friday,  April  IQth,  we  are  indebted  to  those  many  pioneers  behind 
the  scheduled  first  flight  of  our  space  shuttle. 
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And  today  we  are  indeed  indebted  to  Charles  Drew  and  his  pioneering 

WORK  and  THDSE  MANY  RESEARCH  PIONEERS  WHO  CAME  BEFORE  HIM  AND  THOSE 
WHO  HAVE  COME  AFTER  HIM. 


But  what  about  "mis  physician^  this  man^  a  father^  husband,  surgeon, 

SCIENTIST,  TEACHER  AND  ATHLETE?    MuCH  HAS  BEEN  WRITTEN  ABOUT  HIM.  MuCH 
COULD  BE  SAID  ABOUT  HIM.    POSSIBLY,  DURING  THE  SHORT  TIME  WE  HAVE  HERE 
THIS  MORNING,  A  CITATION  HE  RECEIVED  COULD  SERVE  TO  SU^mRIZE  A  DEDICATED 
CAREER  THAT  WAS  ALL  TOO  BRIEF.     I  QUOTE  FROM  THE  CITATION  FOR  THE  /^WARD 

OF  THE  Degree,  Doctor  of  Science,  to  Dr.  Drew  by  Amherst  College, 
DATED  June  15,  19^7: 


"Graduate  of  Amherst  in  the  Class  of  1926.  Outstanding 
athlete  of  the  decade  of  the  1920'sj  winner  of  prizes, 
honors,  trophies,  and  awards  without  number  at  /v^erst 
AND  McGiLL.  Rockefeller  Foundation  Fellow  in  surgery. 
Brilliant  investigator  of  the  problem  of  blood  and 

PLASMA  preservation:    YoU  WERE  CHOSEN  UNANIMOUSLY 

Director  of  the  Plasma  Project  for  Great  Britain  in 
the  dark  months  which  followed  dunkirk.  director  of 
THE  FIRST  American  Red  Cross  pusma  bank.  Assistant 
Director  of  Blood  Procurement  for  the  National  Research 
Council.  Winner  of  the  Spingarn  PIedal,  Author  of 
fourteen  learned  books  and  articles,  to  Professor 
and  Head  of  the  Department  of  Surgery  at  Howard 
University  and  Chief  Surgeon  and  toicAL  Officer  of 
Freedman  s  Hospital.  Your  genius  and  your  devotion 
have  saved  the  lives  of  tens  of  thousands." 


(\eed  we  say  more? 


It  is  with  a  great  deal  of  pleasure  that  I  welcome  each  of  you  to  the 
National  Institutes  of  Health  and  to  this  ceremony. 


Reprinted  from  Clinical  Research  29(3):239-247.  1981. 


Gommunal  Resources,  Community  Responsibilities 

Donald  S.  Fredrickson 


We  found  ourselves  recently  in  the  auditorium 
of  a  private  museum  in  Baltimore.  It  was  a 
meeting  of  the  Interurban  and  the  Peripatetic 
Clubs:  two  anachronisms  of  communication 
conceived  in  Osier's  time  to  keep  the  academic 
centers  of  the  American  Northeast  in  intellectual 
parity.  Despite  the  advantages  of  vast  plenary 
sessions,  there  remains  a  need  for  more  intimate 
and  leisurely  opportunities  to  muse  upon  the 
state  of  our  art.  On  this  particular  morning  in  the 
museum,  things  were  moving  slowly  and  unre- 
markably  toward  the  midmorning  coffee  break. 
Myron  Weissfeldt  of  the  Department  of  Medi- 
cine at  Hopkins  was  talking  about  closed-chest 
cardiac  massage.  Could  there  really  be  anything 
new,  I  wondered,  on  the  subject  of  cardiopulmo- 
nary resuscitation?  Suddenly,  Resusci-Anne®, 
the  CPR  dummy,  took  a  tremendous  breath  and 
blew  over  a  durable  old  hypothesis.  We  were  in 
the  midst  of  one  of  those  crises  of  Thomas 
Kuhn's,'  feeling  the  seismic  prelude  to  the 
shifting  of  a  scientific  paradigm. 

The  mouth-breathing  part  of  CPR  is  as  old  as 
the  Book  of  Kings  II,  where  Elisha's  story  of 
reviving  a  child  by  this  method  appears  briefly. 
More  than  20  years  have  passed  since  Kouwen- 
hoven  and  Knickerbocker'  made  us  all  conscious 
of  closed-chest  cardiac  massage.  How  simple  is 
this  miraculous  gift,  the  rhythmic  squeezing  of  a 
stilled  heart  between  the  sternum  and  the  spine  to 
make  it  pump  blood  again.'  Any  physician,  every 
conscientious  paramedic,  all  the  nurses  can  tell 
you  how  it  works.  Now  suddenly  we  discover 
that  the  explanation  is  wrong! 

The  heart,  it  seems,  cannot  be  made  to  beat 
mechanically  by  pushing  it  or  squeezing  it  from 
without.  Cardiac  massage,  it  turns  out,  is  really 
artificial  respiration.  Blood  is  moved  to  the 

Public  Policy  Address  delivered  to  the  38th  Annual 
Meeting  of  the  American  Federation  for  Clinical  Research 
on  April  26.  1981. 

Dr.  Fredrickson  was  Director  of  the  National  Institutes  of 
Health  from  July  1975  to  July  1981. 

Requests  for  reprints  should  be  addressed  to  Donald  S. 
Fredrickson.  MD.  Director's  Office.  National  Institutes  of 
Health,  Building  I,  Room  124.  Bethesda.  Maryland  20205. 


periphery  because  of  changes  in  intrathoracic 
pressure.  Rhythmic  pressure  differences  become 
the  pump,  and  the  valves  in  the  peripheral  veins, 
rather  than  those  in  the  heart,  serve  to  maintain 
artificial  circulation.^ 

This  overturning  of  conventional  (nay,  classi- 
cal— Harveian)  dogma  has  a  symbolic  signifi- 
cance for  clinical  investigators — indeed,  for  all 
who  admire  the  beauty  of  the  scientific  method. 
The  few  skeptics  who  stubbornly  refused  to 
ignore  anomalies  left  unexplained  by  the  prevail- 
ing logic  have  allowed  virtue — and  reason — to 
triumph  again.  We  all  owe  a  debt  to  these 
colleagues  who  have  been  persistently  trimming 
the  edges  of  well-plowed  fields  somewhat 
removed  from  the  present  revolution  in  biology. 
They  have  repiinded  us  that  we  will  never 
comprehend  living  systems  without  ceaseless 
refinement  and  reordering  to  explain  anomalous 
observations. 

That  some  of  us  are  permitted  to  make  a  paid 
profession  of  tilting  at  these  constant  and 
fascinating  challenges  is  one  of  the  redeeming 
features  of  our  imperfect  culture.  I  believe  the 
continuance  of  the  opportunity  to  work  at 
expanding  the  scientific  base  of  medicine  is 
assured.  Society  has  agreed  to  underwrite  the 
task  indefinitely,  if  only  because  of  the  protec- 
tion and  benefit  to  its  members.  The  terms  of  the 
contract  between  society  and  the  scientists, 
however,  are  annually  renewable  and  subject  to 
change. 

Stabilization  of  Research  Funding 

In  a  recent  issue  of  the  iVew  England  Journal 
of  Medicine,^  I  had  the  opportunity  to  offer  some 
thoughts  on  the  exuberant  condition  of  the 
biomedical  sciences  and  their  present  confronta- 
tion with  the  "dismal  science"  of  economics.  The 
Administration  and  the  Congress  are  now 
engaged  in  deep  debates  on  the  federal  budget. 
With  many  other  social  programs,  the  support  or" 
biomedical  science  is  largely  dependent  on  this 
purse.  I  can  state  objectively  that  ;n  their 
preparation  and  consideration  of  the  budget.  :he 
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President,  Secretary  Schweiker,  and  the  Con- 
gress have  demonstrated  that  they  understand 
the  dependence  of  basic  biomedical  research  on 
support  from  the  state.  They  have  attempted  to 
spare  science  and  the  institutions  from  seriously 
harmful  budget  reductions  in  the  current  heroic 
attempts  to  control  federal  spending. 

The  universities  are  highly  dependent  on  the 
federal  government  for  support  of  health  R&D. 
NIH  now  provides  over  60%  of  the  total  (Figure 
I).  For  over  20  years  the  proportion  of  such 
support  supplied  by  industry  has  not  been  more 
than  2  or  3%.  Not  in  30  years  have  we  faced  a 
greater  need  for  prudence  in  using  the  resources 
at  our  disposal.  Our  scientific  community  needs 
to  have  a  clear  understanding  of  how  best  to  play 
what  I  have  referred  to  elsewhere'  as  a  zero  sum 
game  of  allocation. 

Joseph  A.  Califano.  Jr.,  speaking  to  this 
meeting  in  1978  as  Secretary  of  Health,  Educa- 
tion, and  Welfare,  proposed  the  setting  of  a  five- 
year  plan  for  the  funding  of  health  research.  The 
first  step  was  to  be  an  examination  of  the 
principles  upon  which  federal  funds  are  used  to 
support  biomedical  research.  In  October  1978  we 
rearxiculated  such  principles  at  a  public  meetmg 
in  Bethesda."  Investigator-initiated  research  was 
judged  to  be  the  avenue  most  likely  to  yield  new 
discoveries  that  would  eventually  benefit  the 
greatest  numbers.  Such  research  includes  high- 
risk,  long-term  basic  research,  for  which  federal 
support  is  irreplaceable.  Investigator-initiated 
research  is  supported  by  several  mechanisms, 
some  of  which  are  shown  in  Figure  2.  Over  75% 
of  ail  NIH  resources  are  devoted  to  activities  in 
the  Science  Base  category.  The  prominent  left- 
hand  bar — research  project  grants — represents 
the  mechanism  that  has  been  given  highest 
priority  in  budget  planning  for  the  last  four 
years. 

Approximately  1 6,000  research  project  grants 
are  in  effect  at  the  present  time.  You  may  also  be 
aware  that  during  the  last  several  years  the 
Congress  and  the  Administration  have  reached 
general  agreement  to  stabilize  the  capacity  to 
fund  a  minimum  number  of  new  and  competing 
grants  each  year,  approximately  one-third  of  the 
16.000.  In  fiscal  year  1980.  4.750  such  new  and 
competing  awards  were  made.  The  President's 
budget  in  1981  permits  the  funding  of  approxi- 
mately 4,800,  and  the  budget  for  1982  includes 
capacity  to  fund  4.900,  even  at  the  expected 
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Figure  I.  Universities  m  1980  used  Ri&D  lunas  esitmaiea  ji 
$3,063  million.  Of  ihis.  an  estimated  52.413  million — neari\ 
80'^c — «<u  m  federal  grams  and  contracts,  including  SI.  935 
million  from  S'l H.  Support  from  industrial  sources  account- 
ed for  $78  million,  about  2.6'^c-  In  I960  universities  used 
about  $320  million  for  health  R&D.  and  in  1969  about  51.042 
million. 

increase  in  the  cost  of  such  grants  due  to 
inflation. 

This  stabilization  of  the  ability  to  fund  a  fairly 
constant  number  of  grants  is  of  great  importance 
in  reassuring  investigators  of  the  continuity  of 
support  for  this  type  of  research  activity.  It  is  a 
stability,  however,  that  has  been  purchased  at 
some  cost  to  other  mechanisms  for  funding 
research.  In  fiscal  year  1979,  research  project 
grants  represented  approximately  44^7-  of  the 
total  obligations  of  NIH.  In  fiscal  years  198  1  and 
'82,  that  proportion  will  have  risen  to  50^r. 
Several  of  the  Institutes  are  concerned  that  other 
aspects  of  the  research  programs  are  now  being 
taxed  to  the  limit  in  order  to  maintain  the 
capacity  for  funding  new  and  competing  grants 
within  the  appropriations  or  continuing  resolu- 
tions under  which  NIH  has  operated  for  the  last 
several  years. 

At  the  opposite  end  of  this  functional  display 
is  a  much  smaller  bar.  which  represents  che 
training  funded  by  NIH  under  the  National 
Research  Services  Authority.  In  1980.  approxi- 
mately 5%  of  each  NIH  dollar  was  allotted  'o 
training  under  NRSA.  .At  one  time  in  the  middle 
sixties,  the  figure  was  closer  to  25  cents  tor  eacn 
dollar.  Since  that  time  there  has  been  a  slow  but 
progressive  drop  in  the  overall  proportion  and 
total  allocation  for  training  and  the  total  number 
of  trainees  supported  by  suher  institutional 
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DISTRIBUTION  OF  NIH  OBUGATIONS,  1980 
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Figure  2.  SIH  Obligations  for  fiscal  1980  are  here  distributed  according  to  a  budget  mechanism  called  SA  TT.  acronym  for  Science 
base,  clinical  Applications,  technology  Transfer,  and  research  Training.  The  shaded  portions  of  the  bars  represent  indirect  costs 
for  which  the  investigators'  institutions  are  reimbursed.  In  the  bar  for  training,  the  portion  above  the  dotted  line  represents  institu- 
tional training  allowances. 


training  grants  or  fellowships,  which  are  both 
represented  in  this  bar. 

Part  of  the  reason  for  this  decUne  is  that  the 
growth  of  the  academic  biomedical  research 
system  has  nearly  ceased.  There  also  have  been 
differences  of  opinion  between  the  Administra- 
tion and  the  Congress  on  the  need  to  maintain 
federal  support  for  training  in  the  biomedical 
sciences.  The  President's  budget  for  fiscal  years 
1981  and  '82  requires  a  modest  reduction  in  the 
number  of  trainees  from  approximately  10,600 
full-time  equivalents  to  10,000  supported  in  each 
of  the  two  years.  There  is,  however,  a  much 
greater  reduction  in  the  total  budget  proposed 
for  training  in  that  the  Administration  has 
moved  to  eliminate  the  8%  indirect  costs  and  the 
larger  (approximately  22%)  institutional  allow- 
ances that  have  been  part  of  these  grants  for 
many  years.  The  institutional  allowances  are 
awarded  to  the  institution  to  cover  the  cost  of 
faculty  salaries  directly  related  to  the  training 
function,  the  cost  of  supplies  and  travel,  and 
certain  other  expenses  deemed  necessary  to 
maintain  the  quality  and  necessary  enrichment 
of  the  curriculum. 


The  mention  of  indirect  costs  under  training 
should  encourage  us  to  examine  another  impor- 
tant question  of  the  balance  between  individual 
and  institutional  support  that  is  represented  by 
the  projection  of  the  NIH  budget.  You  will  note 
that  a  portion  of  each  of  the  bars  in  Figure  2  is 
shaded  at  the  top.  This  represents  the  indirect 
costs  recovered  in  addition  to  the  direct  costs  of 
such  research.  There  is  much  misunderstanding 
between  faculties  and  their  university  adminis- 
trations, and  between  government  research 
supporters  and  the  federal  auditors  and  others 
who  set  rates  and  determine  the  portion  of  cost- 
sharing  that  underlies  the  support  of  institution- 
al research  activities.  The  Government  recog- 
nizes indirect  costs  as  real  costs  for  which  the 
universities  need  to  be  reimbursed.  At  the  same 
time  some  academic  scientists  eye  suspiciously 
any  progressive  increase  in  indirect  costs  as 
representing  a  "'steal"  from  the  purse  available  to 
support  their  research. 

During  the  last  year  and  a  half,  and  panicular- 
ly  through  activities  of  the  Director's  Advisory 
Committee,'  NIH  has  been  examining  carefully 
the  anatomv  of  indirect  costs.  We  have  repeated- 
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ly  brought  all  sides  together  in  ecumenical  efforts 
to  reach  appropriate  understanding  of  how  these 
costs  should  be  treated.  Part  of  a  new  initiative  to 
maintain  the  appropriate  balance  in  these  shared 
costs  is  the  consideration  of  fixed  obligation 
grants,  which  might  include  negotiation  of  both 
direct  and  indirect  costs  in  a  single,  fixed  sum. 
One  of  the  advantages  of  such  a  grant  could  be  a 
considerable  reduction  in  time-and-effort  ac- 
counting now  required  by  the  Government 
(under  0MB  Circular  A-2I). 

Categorical  v.  Communal 

Another  most  important  consideration  in  the 
total  spectrum  of  NIH  support  for  science  is  the 
balance  between  the  categorical  programs  and 
w  hat  we  shall  call  here  communal  or  community 
resources.  The  categorical  nature  of  NIH  is  part 
of  the  genius  of  its  traditional  organization.  Each 
of  the  Institutes,  most  of  them  assigned  responsi- 
bilities with  either  disease  or  organ-system 
orientation,  provides  both  the  specific  expertise 
and  the  parochialism  required  to  assure  that 
knowledge  relating  to  specific  health  problems  is 
stubbornly  pursued  until  practical  inventions 
result  in  prevention  or  bring  desired  relief  to 
sufferers.  The  Institutes  may  be  said  to  have  high 
centrifugal  force  derived  from  their  speed  and 
independent  suspension.  Their  natural  tendency 
is  to  pull  away  autonomously  from  constraints 
imposed  by  the  NIH  center,  and  from  the 
solidarity  of  a  single  universe  of  knowledge 
about  man  and  his  health  and  diseases.  Still,  the 
essential  unity  cannot  be  avoided  in  the  efforts  to 
remove  ignorance  about  life  and  about  our- 
selves. Significant  new  knowledge  applicable  to 
one  sector  of  work  often  comes  from  another.  As 
the  work  proceeds,  the  boundaries  between  the 
Institutes  tend  to  be  eroded.  Indeed,  sometimes 
inexplicable  asymmetry  in  the  distribution  of 
resources  to  the  several  Institutes  is  partially 
offset  by  what  I  call  the  Venetian  principle.  The 
categorical,  highly  individual  nature  of  Institutes 
may  be  gloriously  visible  on  the  surface,  like 
some  of  the  structures  in  Venice — the  Cancer 
Campanile,  the  Doge's  Palace  for  Heart,  Lung, 
and  Blood,  etc.  Beneath  them  ail.  the  foundation 
is  continuous  and  completely  miscible.  All  the 
Institutes  add  to  the  support  of  common  basic 
knowledge,  reaching  far  beyond  their  immediate 
area.  Some  persons  who  are  weary  of  my 
metaphors  have  reminded  me  that  Venice  is 


sinking.  I  take  pleasure  in  retorting  that,  on  the 
contrary,  the  water  (insofar  as  it  is  fundamental 
knowledge)  is  rising. 

The  individual  Institutes  also  have  a  common 
dependence  on  the  capability  of  the  same 
extramural  institutions  to'  carry  out  their  re- 
search. Their  overall  interests  cannot  be  served 
solely  by  categorical  or  narrow  project  support. 
There  is  growing  need  for  improved  and 
increased  ''trans-NIH"  attention  to  research 
resources  in  the  communal  sense.  Sharing  of 
facilities  and  instrumentation  is  required  both  to 
respond  to  shortages  and  to  maintain  institu- 
tional vigor. 

The  basic  idea  is  not  new  at  NIH.  For  nearly  20 
years,  there  has  been  a  single  large  Division  of 
Research  Resources  (DRR)  to  carry  responsibil- 
ity for  several  such  programs.  Cenain  others  are 
maintained  in  our  Institute  of  General  Medical 
Sciences  and  our  Division  of  Research  Services. 
The  purchasing  power  for  DRR  has  been 
declining  steadily  over  the  past  decade  as 
categorical  mandates  have  occupied  the  princi- 
pal attention  of  the  Congress.  We  have  succeed- 
ed in  stopping  that  slide,  but  now,  with 
increasing  pressure  on  the  budget,  a  need  is 
arising  for  new  mechanisms  to  preserve  mstitu- 
tional  support.  The  Institutes  need  to  take  a 
special  corporate  interest  in  preserving  the 
essential  parts  of  these  communal  resources. 

One  of  DRR's  most  important  activities  is  the 
Clinical  Research  Centers  Program  which  en- 
sures opportunity  for  clinical  investigations  in 
major  institutions.  Presently  the  research  activi- 
ties of  some  3,700  investigators  supported  by 
more  than  2,000  research  grants — at  an  annual 
total  of  over  S270  million — are  centered  in  these 
clinical  research  facilities,  which  continue  to 
represent  an  example  of  efficient,  shared  support 
of  research.  Similarly,  DRR's  Biotechnology 
Resources  Program  provides  instrumentation 
serving  over  2,000  investigators,  who  last  year 
were  conducting  1,096  research  projects  with 
S128  million  in  NIH  grants.  Almost  1.000 
investigators  used  the  Animal  Resources  and 
Primate  Centers  in  conducting  427  research 
projects  with  S51  million  in  NIH  support. 

Another  highly  specialized  community  re- 
source is  the  National  Library  of  Vledicine 
(Figure  3).  It  is  the  center  of  a  communications 
network  uniting  biomedicine  the  world  o\er.  Its 
capacity  to  handle  the  information  llow  must  oe 
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Figure  3.  The  Division  of  Research  Resources.  SIH.  awarded  $169  million  in  fiscal  1980  for  resources  shared  bv  the  health  re- 
search cornmuniiv:  clinicaP centers,  biotechnology  research,  laboratory  animal  sciences,  biomedical  research  support  f general), 
mmuriiy  biomedical  support,  etc.  Other  MH  communal  resources,  adding  $46  million,  included  the  S'ational  Librarv  of  Medi- 
cine and  such  research  service  resources  as  the  American  Tvpe  Culture  Collection. 


maintained  in  a  time  of  no  growth  in  federal 
funding  for  the  aggregate  biomedical  research 
enterprise.  Other  community  activities  maintain 
invaluable  linkages  between  the  past  and  the 
present,  such  as  type-culture  collections  and 
special  holdings  of  genetic  strains  in  cells  or  in 
research  animals.  These,  like  special  data  banks 
of  polypeptide  or  polynucleotide  sequences, 
must  serve  all  of  biology,  and  thus  require 
community  participation  and  preservation. 

Indeed,  we  must  now  ask  whether  some  of  the 
more  sizable  investments  of  a  given  Institute 
should  become  the  subject  of  corporate  decision- 
making. I  refer  here,  for  example,  to  large 
clinical  trials  (Figure  4).  The  several  Institutes  of 
NIH  have  some  SI 77  million  invested.  Some  of 
these  projects  represent  commitments  of  S5  to 
SIO  million  per  year.  Once  they  have  begun,  such 
trials  may  require  S50  to  SI 00  million  per  project 
over  periods  of  10  years  or  more  to  ensure 
definitive  results.  The  drain  on  the  annual  pool 
of  available  resources  posed  by  these  major 
investments  means  that  selection  of  trials  to  be 
undertaken  will  require  a  more  cooperative 
review  than  in  years  past.  Trade-offs  have  to  be 
selected  objectively,  and  overall  priority  deci- 


sions can  no  longer  arise  solely  by  competition 
for  charisma  among  narrow  sectors  of  the 
research  community.  The  technical  review  will 
need  to  be  presented  to  the  Administration  and 
the  Congress  for  their  final  decisions. 

Difficult  community  decisions  will  also  have 
to  be  made  about  research  training  (Figure  5)  — 
long  an  activity  oriented  programmatically 
within  each  of  the  Institutes.  This  is  a  matter  of 
particular  importance  to  clinical  investigation. 
We  are  all  alarmed  by  forecasts  of  declinmg 
numbers  of  the  clinical  scientists  who  must 
participate  at  some  stage  in  research  that  has  as 
its  aim  the  improvement  of  human  health. 
Combined  MD-PhD  trainmg  programs  are 
communal  assets.  So,  indeed  are  all  training 
programs  when  planning  is  required  to  meet 
future  needs  for  supplying  clinical  investigators 
and  to  assure  simultaneously  the  continued 
training  of  nonclinical  scientists  who  bear  a 
proportionately  larger  share  of  sophisticatea 
inquiry  than  was  true  a  decade  or  two  ago. 

The  essential  need  is  for  decision-making  that 
will  preserve  healthy  competition  and  the  vitality 
of  scientific  inquiry  within  whatever  total  sum  of 
resources  is  available  for  that  purpose.  As  par:  of 
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Figure  4.  S  t  H  aw  arded  S2t5  million  lor  resources  lo  ihe  biomedical  research  communiiv  m  fiscal  1980  (see  Figure  J  J.  Large-icaie 
clmual  trials  call  for  some  priorin  -setting  communal  decisions  because  of  their  high  cost  and  i  he  need  for  broad  consensus  in  de- 
sign. S I H-supported  clinical  trials  active  in  1980  totaled  about  SI 77  million. 


the  changing  times,  then,  some  kind  ot  augment- 
ed national  research  resources  program  will  be 
critical  for  the  continued  health  of  categorical 
research  in  universities,  academic  medical  cen- 
ters, and  federal  laboratories,  including  the 
intramural  program  of  NIH.  The  technical 
details  and  trade-offs  in  any  such  plan  must  arise 
from  a  consensus  of  experts  whose  productivity 
depends  on  it.  Once  properly  arrayed,  the  final 
choices  will  be  made  by  representatives  of  those 
who  pay.  An  informed  scientific  community  that 
understands  its  own  political  support,  social 
organization,  and  economic  foundation  is  cru- 
cial now  for  maintenance  of  the  Enlightenment. 

The  Science  Ethic 

We  have  to  be  concerned  with  full  participa- 
tion of  the  scientific  community  in  issues  other 
than  the  husbandry  of  resources  to  support 
research.  We  need  to  be  sensitive  to  changes  in 
attitudes  about  science.  The  new  biology. 
particularly  the  emergence  of  recombinant  DNA 


technology,  has  occasioned  some  new  public 
interests  and  perceptions.  This  consciousness- 
raising  has  included  questions  about  the  probity 
of  science  and  scientists. 

Recently  several  of  us  were  summoned  to 
appear  before  the  House  Subcommittee  on 
Investigations  and  Oversight,  a  body  of  the 
Committee  on  Science  and  Technology.  The 
Chairman,  Mr.  Albert  Gore,  and  his  committee 
intend  to  hold  a  series  of  such  hearings  this  year: 
"Ethical  and  Institutional  Considerations  of 
Biomedical  Research."  The  subject  of  this 
session  was  violations  of  the  scientific  ethic. 

Faced  with  the  prospects  of  cross-examina- 
tion, under  oath,  about  misbehavior  m  his  own 
profession,  one  prepares  with  some  introspec- 
tion. The  immediate  compulsion  to  bone  up  on 
the  grand  Hegelian  syntheses  of  the  professional 
ethicists  must  be  resisted.  They  often  seem  to 
miss  the  point.  But  then,  some  cf  the  writings  of 
our  own  prophets  are  not  too  helpful  either. 
Jacques  Monod.^  for  example,  in  Chance  and 
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Figure  5.  The  biomedical  research  community  may  need  to  make  collective  decisions  on  research  training  as  v\.  eli  as  on  clinical  in- 
als.  Over  the  past  decade  obligations  for  these  programs  have  been  erratic,  ranging  from  $185  million  m  1972  lo  SI  20  miilicn  in 
1976.  The  1980  level  was  SJ76  million. 


Secessiiy.  defends  brilliantly  the  purity  of  the 
scientific  method,  yet  his  tone  suggests  that  he 
would  view  as  apostate  anyone  who  would  dis- 
cuss so  private  a  matter  with  members  of  the  Con- 
gress. 

Preparation  for  such  an  encounter  ought  to 
include  other  readings.  The  Piltdown  Forgery'^ 
might  be  a  place  to  start.  Certainly  another 
perusal  of  The  Case  of  the  Midwife  Toad^^  is 
mandatory.  Perhaps,  for  historical  perspective, 
one  should  flip  through  Babbage's'"  dismal 
treatise  on  fraud  in  English  science  in  1 830.  A  few 
hours'  absorption  with  Thomas  Kuhn'  can  bring 
back  any  lost  wonder  at  the  method  of  science, 
and  the  counsel  of  Robert  Merton  "  will  restore 
faith  in  its  normative  structure. 

Above  all,  one  cannot  allow  critics  to  forget 
that  science  is  a  thoroughly  human  endeavor. 
The  necessary  creativity,  originality,  and  drive 
for  recognition  have  to  be  reined  by  strong 
intellectual  discipline  and  emotional  stability. 
Occasionally  the  proper  balance  is  lost. 


I  do  not  know  whether  breaches  of  ethic  are 
more  common  today  than  at  other  times  in  the 
relatively  long  history  of  science.  The  number  of 
scientists  practicing  now  is  several  orders  of 
magnitude  greater  than  even  30  years  ago.  and 
the  probability  of  some  absolute  increase  in 
abuses  of  privilege  is  therefore  high.  Neverthe- 
less, I  do  not  sense  any  diminution  in  the  strength 
of  the  scientific  process  and  the  effectiveness  of 
its  self-contained  correctives  to  deal  with  flaws  in 
scientific  substance. 

The  dedication  and  vigilance  of  the  institu- 
tions in  which  the  process  is  taught  and  the 
standards  maintained  do  not  appear  to  me  to  be 
weakening.  The  universities  and  the  scientific 
communities  have,  indeed,  borne  gracefully  an 
increasing  array  of  special  requirements  to 
oversee  research.  All  of  you  have  to  deal  with  the 
Institutional  Review  Boards  (IRBs),  whicn 
safeguard  the  rights  and  welfare  of  persons  wno 
are  subjects  of  clinical  investigation.  The  HHS 
regulations  providing  protections  for  human 
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research  subjects  have  recently  been  revised  and 
clarified.  There  is  no  expectation  that  they  will 
ever  disappear,  for  they  perform  an  essential 
function.  From  time  to  time,  however,  ethical 
issues  arise  that  transcend  the  boundaries  of 
local  research  projects  and  concern  the  entire 
research  community.  Such  issues  may  be  thrust 
upon  us  by  expanding  technologies  that  can 
arouse  unusual  public  anxiety. 

A  central  focus  for  the  network  of  IRBs  exists 
in  the  NIH  Office  for  Protection  from  Research 
Risks.  The  small  staff  serves  well  in  a  difficult 
role.  That  office  is  now  considering  how  best  to 
create  or  identify  a  forum  for  resolution  of  the 
occasional  new,  very  difficult  questions  concern- 
ing ethics  of  human  research.  Proposals  to  apply 
some  of  the  new  techniques  may  exceed  the 
capacity  of  any  single  IRB,  given  that  the 
decision  may  seriously  perturb  public  percep- 
tions of  science.  Examples  are  the  proposed  trial 
of  devices  to  replace  the  entire  human  heart  or 
experiments  constructed  to  revise  the  human 
genome. 

When  such  problems  are  not  amenable  to  legal 
solution  and  become  the  province  of  bodies 
constructed  along  political  lines,  the  public 
interest  may  be  badly  served.  A  lesson  is 
available,  however,  in  how  difficult  questions — 
bearing  directly  on  the  conduct  of  science — can 
be  handled.  We  are  now  in  the  sixth  year  of  self- 
imposed  restrictions  on  the  use  of  recombinant 
DNA  technology.  These  Guidelines  are  also 
administered  locally  through  Institutional  Bio- 
safety  Committees,  organized  in  nearly  every 
university  and  many  private-sector  laboratories. 

An  unusual  and  effective  focus  for  the  network 
of  the  Biosafety  Committees  has  been  provided 
by  the  Recombinant  Advisory  Committee.  The 
RAC  is  a  central  forum  where  the  responsibilities 
of  the  scientific  community  can  be  shared  with 
the  public.  Its  purposes  are  continuous  change  of 
the  Guidelines  in  accordance  with  the  swift 
evolution  of  scientific  knowledge  and  the  adjudi- 
cation of  questions  about  interpretation.  The 
principal  features  of  the  RAC  are:  a  mixed 
membership  in  which  scientists  with  the  highest 
technical  qualifications  work  with  others,  in- 
cluding laymen,  of  broad  interests  and  concerns; 
the  restriction  of  engagement  to  specific  propo- 
sals, as  opposed  to  debate  on  abstractions;  and 
the  use  of  open  meetings  with  visible  agendas  and 
adequate  opportunity  for  public  comment  on 


important  decisions  before  their  promulgation: 
The  RAC  does  its  work  in  ways  that  might  be 
emulated  for  coping  with  knotty  universal 
questions  about  clinical  experimentation. 

However,  we  do  not  necessarily  need  new 
bodies  for  decisions  or  recommendations  con- 
cerning community  responsibilities  m  biomedi- 
cal research  before  we  have  exhausted  the 
possibilities  of  some  we  have  already  chartered, 
such  as  the  NIH^ Study  Sections  and  National 
Advisory  Councils. 

We  now  face  the  setting  of  some  new 
precedents  in  regard  to  responsibilities  of  the 
scientific  community.  These  deal  with  occasional 
deliberate,  serious  breaches  of  human;  research 
regulations,  of  recombinant  DNA  Guidelines, 
and  of  other  embodiments  of  the  scientific 
ethic — infractions  not  representing  violations  of 
criminal  statutes.  It  is  in  the  best  interests  of  the 
public,  and  of  the  scientific  community,  that 
these  matters  be  adjudicated  first  by  the 
committees,  faculties,  and  administrators  of  the 
universities. 

It  is  technically  true  that  the  institutions 
receive  NIH  grants,  rather  than  the  individual 
scientists;  but  the  role  of  the  university  or  similar 
institutions  in  maintenance  of  scientific  ethics  is 
greater  and  older  than  their  fiducial  relationships 
to  government  or  their  newly  required  obedience 
to  technical  guidelines.  The  universities  are 
primarily  responsible  for  a  scientist's  access  to 
the  laboratories  and  other  resources  they  main- 
tain for  the  scientific  community.  Control  of 
their  staff  appointments,  tenure,  and  promotions 
is  the  real  power  of  the  university  for  the 
preservation  of  scientific  ethics.  The  principal 
responsibility  goes  along  with  the  ultimate 
power. 

We  have  been  reminded  by  several  recent 
experiences,  however,  that  resolution  of  the 
injuries  related  to  misbehavior  cannot  always  be 
achieved  solely  within  the  academic  institution 
of  the  scientist.  An  investigation  of  the  fiducial 
elements  will  require  the  presence  of  the  federal 
funding  agency.  The  interests  of  the  scientist  at 
the  center  of  allegations  may  also  need  to  be 
protected  by  third-party  participation.  Perhaps 
most  seriously,  the  prestige  and  reputation  of  ail 
who  work  in  the  vineyard  can  be  so  diminisned 
or  threatened  by  one  member  chat  communitv 
response  is  required.  NIH  sometimes  must  act  as 
agent  for  both  the  public  and  the  scientific 
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community  in  fulfillmeni  of  tiiese  responsibili- 
ties. New  HHS  debarment  provisions  have 
recently  been  discussed  with  the  National 
Advisory  Councils.  The  implementation  of  these 
rules  is  evolving  with  the  deliberateness  and  great 
care  required  of  any  disciplinary  actions  that 
may  affect  the  access  of  a  scientist  to  his 
profession,  or  deprive  the  world  of  his  services. 

I  impart  this  information  to  assure  you  thai 
new  procedural  precedents  will  be  set  with  a  deep 
concern  that  no  harm  be  done  to  the  basic 
process  and  appropriate  freedoms  of  scientific 
inquiry.  However,  the  preservation  of  biomedi- 
cal research  and  clinical  investigation — so  re- 
markably placed  to  benefit  mankind — depends 
not  only  upon  economic  support  from  the  public 
funds.  It  also  requires  the  continued  respect  and 
confidence  of  the  society  it  serves. 
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Welcoming  Statement  * 
Donald  S.  Fredrickson,  M.D. 
f.  Director,  National  Institutes  of  Health 

Thank  you.  Dr.  Rupfer.    It  is  a  pleasure  to  welcome  all  of  you  to  the  National 
Institutes  of  Health.    I  am  particularly  interested  in  the  proceedings  today, 
because  the  conduct  of  clinical  trials  is  a  cause  in  which  I  strongly  believe. 
We  cannot  afford  the  luxury — if  indeed  we  ever  could — of  supporting  only 
research.    As  ardently  as  I  believe  we  must  pursue  research  at  its  most 
fiindamental  level,  I  am  similarly  convinced  that  we  must  simultaneously  figure 
out  how  to  spread  the  fruits  of  that  research  to  the  clinical  practice  of 
medicine.    Our  commitment  to  the  practical  application  of  research  results,  a 
function  which  we  call  knowledge  transfer,  is  something  we  talk  a  lot  about 
these  days.    For  how  can  we  expect  the  American  people  and  their  elected 
representatives  to  continue  supporting  scientific  research  if  we  cannot  point 
to  some  examples  of  how  that  research  has  benefitted  mankind? 

As  it  happens,  the  National  Eye  Institute  has  provided  us  with  one  of  the  best 
examples  of  how  the  results  of  clinical  research  can  be  used  to  improve  the 
quality  of  life  for  a  large  number  of  people.    I  am  speaking  of  the  Diabetic 
Retinopathy  Study.    After  years  of  uncertainty  over  the  value  of  lasers  in 
treating  diabetic  retinopathy,  the  NEI  tackled  this  controversial  issue.  In 
the  face  of  criticism  from  the  ophthalmo logical  community,  the  NEI  launched  a 
nationwide,  multicenter  clinical  trial  of  photocoagulation  for  people  in 
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advanced  stages  of  diabetic  retinopathy.    The  Diabetic  Retinopathy  Study  showed 
that  photocoagulation  could  reduce  the  risk  of  severe  visual  loss  by  60  percent 
in  patients  with  advanced  diabetic  retinopathy.    This  discovery  has  made  it 
possible  for  ophthalmologists  to  offer  a  highly  effecive  treatment  to  the 
300,000  Americans  who  are  now  at  high  risk  of  diabetic  blindness.    It  has  been 
estimated  that  this  photocoagulation  treatment  may  eventually  save  the 
taxpayers  as  much  as  $4.4  billion  dollars.    This  is  a  benefit  that  far  outweighs 
Che  $11  million  spent  for  the  study.    Of  course,  not  every  study  will  yield 
such  a  high  return  on  our  investment  of  the  taxpayer's  dollars.    But  it  is 
certainly  a  goal  to  which  we  aspire. 

In  order  to  support  such  fine  quality  research,  the  National  Institutes  of 
Health  must  set  rigid  standards  for  review  of  research  proposals.    When  a  grant 
application  is  submitted,  it  is  assigned  to  a  study  section  which  reviews  the 
study  protocol  for  scientific  merit.    Then  an  application  for  NEI  suport  is 
reviewed  for  its  relevance  to  the  program  goals  of  the  NEI.     (The  NEI  is  a 
leader,  I  might  add,  in  program  planning  to  achieve  the  maximum  amount  of 
quality  research  with  a  minimum  of  wasted  dollars.)    Then,  if  the  grant  is 
approved,  it  can  be  funded. 

It  is  my  understanding  that  a  grant  application  submitted  to  the  NIH  for  a 
clinical  trial  of  radial  keratotomy  %rent  through  the  peer  review  proceeding  I 
have  just  described.    Since  the  time  that  review  took  place,  it  is  possible  far 
new  information  to  become  available  that  would  cast  doubt  on  the  need  to  carry 
out  plans  for  such  a  study.     It  also  is  my  understanding  that  some  pioneers  in 
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ehe  development  and  refinement  of  radial  keratotomy  do  indeed  contend  that 
information  on  the  safety  and  efficacy  of  radial  keratotomy  is  now  available. 
Since  I  fully  share  Dr.  Kupfer's  concern  about  unneccessary  Government  spending, 
I  am  eager  to  hear  what  data  you  have  to  present  today.    Like  Carl,  I  can't 
imagine  NIH  supporting  «  study  to  collect  information  that  already  exists.  We 
have,  therefore,  gathered  here  today,  so  that  you  have  an  opportunity  to  prove 
your  claim  that  the  data  sought  by  the  NEI-supported  study  of  radial  keratotomy 
is  already  available.    Ladies  and  gentlemen,  we  are  listening. 


■TOMORROW'S  MEDICINE"* 

by 

Donald  S.  Fredrickson,  M.D.** 

I  have  been  asked  to  practice  shuttle  diplomacy  and 
to  arrange  a  moratorium  to  cool  off  a  serious  confronta- 
tion between  Houston  and  Washington. 

Admittedly,  your  Vice  Chancellor  for  Health,  Ed 
Brandt,  who  is  now  my  boss,  was  drafted  from  the 
University  of  Texas  and  brought  to  Washington  to  head 
the  Public  Health  Service  as  Assistant  Secretary  for 
Health.     And  granted.  Vice  President  Bush  was  recruited 
from  Houston  —  but  do  you  think  it  was  fair  for  the 
Houston  Rockets  to  steal  Elvin  Hayes  from  the  Washington 
Bullets? 

I  am  authorized  to  seek  a  truce. 


*    Commencement  address.  University  of  Texas  Medical  School  at 
Houston,  June  13,  1981. 

**    Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 

Editorial  note:    Similar  comments  under  same  title  were  presented  at 
the  commencement  of  Georgetown  University  School  of  Medicine,  5/30/81. 
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While  you've  been  thinking  "It's  all  over  today!"  I 
have  been  thinking  about  your  education  tomorrow. 

When  I  was  on  the  housestaff  in  Boston,  the  dean  of 
the  Harvard  Medical  School  was  Dr.  C.  Sidney  Burwell. 
At  commencement  one  year,  Burwell  told  the  medical 
graduates  that  half  of  what  they  had  been  taught  by  the 
faculty  was  wrong.     The  problem,  he  said,  was  that  he 
didn't  know  which  half.  1/ 

Nowadays  it's  no  easier  to  tell.     The  heart  sounds 
are  probably  here  to  stay,  but  not  much  else.  There's 
never  been  a  period  like  this  before,  with  the  knowledge 
base  in  medicine  melting  down  as  rapidly  as  it  forms  — 
and  just  when  it  has  become  so  expensive  to  acquire  it. 

For  molecular  biologists,  the  current  falling  into 
place  of  countless,  long-scattered  details  of  living 
systems  is  a  "revolution."     For  physicians,  charged  with 
understanding  the  sum  of  the  parts,  these  times  reek  of 
anarchy,  and  with  the  threat  of  early  obsolescence  from 
so  much  rapid  change. 
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Cheer  up,  from  my  perch,  with  its  view  of 
tomorrow's  medicine,  I  have  seen  help  coming.     I  think 
your  class  may  be  among  the  first  to  grasp  the  means  of 
navigating  the  rising  torrent  of  new  information. 

Quite  recently  I  sought  the  answer  to  a  question  at 
the  National  Library  of  Medicine,  on  the  campus  of  the 
National  Institutes  of  Health.  Here  is  the  very  center 
of  the  network  of  communications  which  links  the  world's 
laboratories  for  biomedical  research.  Entering  the  door 
I  was  reassured  by  the  sight  of  the  obligatory  spiral  of 
DNA  hanging  from  the  ceiling  in  its  accustomed  place. 

Below  it,  however,  my  gaze  met  an  unfamiliar 
void.     Some  seismic  event  had  covered  up  the  catalog  of 
a  million  cards!     Amid  the  emptiness  sits  a  small 
computer  terminal  beckoning  one  to  converse  privately 
and  directly  with  the  Delphic  source. 

A  data-handling  revolution  has  finally  overtaken 
the  biological  one.     The  flood  of  information  has  been 
tamed  in  the  nick  of  time. 


In  the  coming  years,  you  will  have  your  personal 
computer  in  practice:     first,  as  a  memory-extender , 
knitting  the  threads  of  information  from  the  patients  in 
your  practice  into  a  greater  fabric  of  similar  experi- 
ences woven  from  medical  practices  far  removed  from 
yours  in  time  and  space;  second ,  as  a  "consultant, " 
bringing  the  consensus  of  many  experts  to  help  you 
interpret  the  changing  array  of  clinical  and  laboratory 
data;  third ,  as  a  prognosticator ,  laying  out 
probabilities  for  the  case  before  you;  and  finally,  as  a 
guide ,  carrying  you  through  the  ever-expanding 
algorithms  to  the  endless  decisions  on  treatment  and 
prevention  you  will  have  to  make. 

Medical  students  and  practitioners  in  the  Houston 
area  have  many  unique  resources  and  advantages  because 
of  the  concentration  here  of  academic  institutions, 
professional  schools,  hospitals  and  most  of  all  a 
community's  commitment  to  their  excellence.  One 


outstanding  example  of  what  can  be  done  in  such  an 
environment  is  the  development  of  the  Texas  Medical 
Center/Houston  Academy  of  Medicine  Library.     In  being 
only  five  years,  this  jointly  supported  facility  is 
either  the  primary  or  secondary  library  for  perhaps  mor 
students,  faculty  members,  researchers  and  health 
practitioners  than  any  other  medical  school  library  in 
the  United  States.     The  concept  of  the  library  is 
typically  Texan  —  big,  practical,  and  original. 

Inclusion  of  the  Harris  County  Medical  Society 
Headquarters  in  the  Jones  Library  Building  is  more  than 
symbolic  of  the  unbroken  continuum  —  the  lifetime 
studenthood  of  the  medical  practitioner. 

Because  of  the  revolution  in  communications,  the 
meaning  of  commencement  exercises  like  this  is 
changing.     Once  it  was  traditional  for  medical  graduate 
to  cleave  into  unequal  parts:     the  great  majority  to  go 
off  and  practice  today's  medicine,  a  small  academic 


minority  remaining  behind  to  weave  the  medicine  of 
tomorrow.     These  two  populations  of  doctors  have 
traditionally  worked  apart  with  only  one-way  communi- 
cation.    Now,  with  more  and  more  practitioners  "on 
line,"  to  the  source,  that  gap  among  doctors  is  going  to 
close.     A  compression  of  our  countless  individual 
experiences  into  a  single,  better-shared  medical 
universe  is  inherent  in  the  twin  revolutions  in  biology 
and  communications  that  envelop  us, 

I  belong  to  something  called  the  Peripatetic 
Club.     It's  a  small  club  of  professors,  an  "anachronism" 
of  communication,  conceived  in  Osier's  time  to  keep  the 
academic  centers  of  the  American  Northeast  in  intellec- 
tual parity.     Nowadays  we  have  it  to  keep  up  with  the 
University  of  California  and  University  of  Texas 
systems.     Recently  our  meeting  was  at  Johns  Hopkins. 
Somebody  was  talking  about  closed-chest  cardiac 
massage.     Could  there  really  be  anything  new,  I 
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wondered,  on  the  subject  of  cardiopulmonary 
resuscitation?    I  was  leaning  sleepily  on  Resusci-Anne ,* 
the  CPR  dummy.     Suddenly,  I  swear  she  took  a  tremendous 
breath  and  blew  over  a  durable  old  hypothesis. 

The  mouth-breathing  part  of  CPR  is  as  old  as  the 
Book  of  Kings  II,  where  Elisha's  story  of  reviving  a 
child  by  this  method  appears  briefly.     More  than  20 
years  have  passed  since  Kouwenhoven  and  Knickerbocker 
made  us  all  conscious  of  closed-chest  cardiac  massage, 
the  rhythmic  squeezing  of  a  stilled  heart  between  the 
sternum  and  the  spine  to  make  it  pump  blood  again.  Any 
physician,  every  conscientious  paramedic,  all  the  nurses 
can  tell  you  how  it  works.     Now  suddenly  we  discover 
that  the  explanation  is  wrong! 

The  heart,  it  seems,  cannot  be  made  to  beat 
mechanically  by  pushing  it  or  squeezing  it  from 
without.     "Cardiac  massage,"  it  turns  out,  is  really 
artificial  respiration.    Blood  is  moved  to  the  periphery 
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because  of  changes  in  intrathoracic  pressure.  Rhythmic 
pressure  differences  become  the  "pump,"  and  the  valves 
in  the  peripheral  veins,  rather  than  those  in  the  heart, 
serve  to  maintain  artificial  circulation. 

This  overturning  of  conventional   (nay,  classical 
Harveian)   dogma  has  a  symbolic  significance  for  all 
medical  students  in  any  generation.     It  reminds  us  that 
we  will  never  comprehend  living  systems  without  cease- 
less refinement  and  reordering  to  explain  the  anomalies 
that  are  seen  by  those  whose  eyes  are  open. 

You  will  leave  here  today,  then,  as  physician- 
scientists,  linked  to  one  another  through  ever- 
accumulating  data  banks  and  equipped  with  skills  subject 
to  a  lifetime  of  continual  correction.     You  have  joined 
a  profession  engaged  in  a  dynamic  quest  for  deeper 
understanding  of  life.     Membership  gives  you  advantages 
of  knowledge  not  offered  to  all  citizens.     This  entails 
certain  responsibilities. 
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One  is  to  unite  in  fostering  and  protecting  the 
continuous  expansion  of  knowledge  and  the  relentless 
reduction  of  ignorance  about  nature  and  ourselves. 
There  can  be  no  forbidden  knowledge  about  life,  provided 
we  devote  equal  attention  to  wise  and  just  uses  for  all 
we  learn. 

As  physician-citizens  we  have  additional 
responsibility  to  cultivate  in  our  society  a  balanced 
search  for  knowledge.     A  fascination  with  new  powers  for 
reduction  of  life  to  molecular  terms  must  be  matched  by 
zeal  to  resynthesize,  for  useful  and  humane  puposes,  the 
pieces  so  brilliantly  exposed. 

There  is  a  practical  side  to  this  need  for  balance: 

The  nutritional  sciences,  for  example,  can  be 
permitted  long  excursions  in  the  disguise  of 
biochemistry  or  biophysics  —  provided  they  return  now 
and  then  to  tell  us  what  we  ought  to  eat. 

There  is  also  a  moral  side  to  the  need  for  balance: 
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Does,  for  example,  the  excellent  care  we  now  can 
provide  for  the  victims  excuse  our  still  inadequate 
efforts  to  understand  the  origins  of  violence? 

Finally,  don't  be  discouraged  or  misled  by  this 
promise  of  restless  change  in  the  scientific  content  of 
medicine.     Do  not  mistake  my  deliberate  emphasis  upon 
objectivity.     Remember  your  individuality  —  and  that  of 
each  of  your  patients  —  will  keep  alive  the  art  in  our 
calling.     The  beauty  of  the  new  technology  is  the  power 
it  has  to  give  us  extra  time  for  understanding  the 
patient  less  in  isolation  and  more  in  the  context  of  his 
culture.  . 

Increasing  understanding  of  how  one  person's  health 
and  illness  relate  to  all  the  others  persons  affected  by 
his  life  will  lead,  in  turn,  to  strengthening  of  the 
fragile  and  still  imperfect  social  institutions  — 
families,  cities,  and  an  uneasy  world  —  of  which  all  of 
us  are  part. 
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I  have  spoken  of  the  lively  base  of  medical 
knowledge  and  the  current  revolution  in 

communications.     It  is  obvious  that  these  realities  will 
demand  more,  rather  than  less,  of  each  of  you  in  terms 
of  commitment  and  compassion.     For  what  we  do  —  for  our 
own  sakes  as  well  as  for  the  sake  of  those  we  serve  — 
demands  more  than  our  minds,  no  matter  how  well-trained 
or  often  reinforced.     It  asks  for  soul. 

William  Butler  Yeats  in  his  petition  for  poets 
could  just  as  well  have  been  phrasing  the  doctors' 
prayer : 

"God  guard  me  from  those  thoughts  men  think 
In  the  mind  alone; 
He  that  sings  a  lasting  song 
Thinks  in  the  marrow-bone." 


Burwell,  C.S.:     in  Beecher,  H.K.  and  Altschule,  M.D., 
Medicine  at  Harvard.     The  First  Three  Hundred  Years. 
Hanover,  N.H.,  Universities  Press  of  New  England.     211,  19 


REMARKS  TO  THE  NIH  COMMUNITY* 

by 

Donald  S.  Fredrickson,  M.D.** 


Today,  I  wish  to  speak  of  several  matters  of  importance  to  NIH. 

First,  I  want  to  assure  you  that  NIH  is  healthy,  strong  and  in  the  prime  of  its 

life. 

The  second  is  to  announce  that  Ed  Rail  will  serve  as  Acting  Deputy  Director 
for  Science  beginning  July  1.  I  am  also  pleased  to  announce  that  John  Eberhart,  who 
is  retiring  as  Scientific  Director  of  Mental  Health,  will  also  be  coming  to  Building 
One  as  Special  Assistant  to  the  Deputy  Director  for  Science. 

This  aggregation  of  great  strength  suggests  the  dimensions  of  the  loss  that 
all  NIH  and  I,  personally,  feel  at  the  departure  of  Bob  Goldberger  to  be  Vice 
President  for  Health  Sciences  and  Professor  of  Biochemistry  at  Columbia 
University.  Bob  succeeded  Hans  Stetten  as  Scientific  Director  unofficially  in 
September  1979.  As  many  of  you  remember,  his  selection  resulted  from  a  highly 
unusual  canvassing  of  opinions  from  intramural  scientists  during  which  I  consumed 
nearly  80  cups  of  tea  and  coffee. 

In  seeking  your  participation  in  finding  new  leadership  for  the  NIH 
Intramural  Program,  I  sent  each  of  the  senior  scientists  a  letter  reminding  you  of 
our  need  to  preserve  "an  unprecedented  capability  for  research  in  the  life  sciences 
that  is  represented  by  NIH  laboratories  and  ciinics."  And  that  even  though  "the 
human  and  physical  capital  of  the  intramural  program  is  awesome  and  its  power  for 
continued  accomplishment  seems  unlimited  .  .  .  the  essence  of  its  greatness  is 
fragile  and  could  be  quickly  destroyed  by  careless  trustees." 

When  I  selected  Bob  Goldberger,  I  gave  only  one  piece  of  advice.  It  is  a 
saying  of  Alfred  North  Whitehead's  that  has  always  summed  up  for  me  the 
administration  of  a  complex,  organic  institution  like  NIH,  set  down  in  a  politically 
oriented  cosmos.  It  is  that  "Style  is  the  ultimate  morality." 


Presented  in  the  Masur  Auditorium  of  the  Qinical  Center  on  Friday,  June  19,  I9S1. 
Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 
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Bob  has  shown  a  style  of  his  own  which  now  also  reflects  the  polishing 
expected  from  instructive  contacts  with  those  grinding  stones,  the  Scientific 
Directors.  I  believe  the  changes  which  he  has  introduced  in  the  processes  for 
determining  tenure  and  for  more  uniform  review  of  scientific  performances  were 
overdue  and  most  important  in  sustaining  the  insistence  upon  excellence  required 
for  justification  of  these  precious  resources.  To  Bob  and  to  Dr.  Kathleen  Mullinix, 
who  will  leave  with  him,  and  to  Philip  Chen,  who  fortunately  remains,  I  extend  my 
thanks  —  and  yours. 

I  also  wish  to  recognize  the  dedicated  contributions  of  Ted  Becker,  appointed 
Associate  Director  for  Research  Services  in  a  reorganization  begun  in  1979.  This 
new  office  has  been  an  essential  step  in  enabling  us  to  begin  crucial  determinations 
within  the  next  several  years  of  the  conditions  under  which  an  intramural  program, 
which  has  ceased  to  expand,  must  sustain  its  excellence.  We  must  decide  upon  the 
appropriate  ratio  of  scientists  to  staff  and  the  reallocations  of  laboratories  and 
be3s  required  for  optimum  vigor  of  programs  dependent  upon  a  proper  balance 
between  the  young  and  the  more  experienced.  The  new  Division  of  Safety,  which 
takes  advantage  of  the  gifts  of  Emmett  Barkley,  provides  a  long-needed 
coordination  of  the  activities  destined  to  protect  our  scientists  and  to  help  other 
institutions  do  the  same. 

NIH  seeks  to  modernize  its  older  laboratories;  the  six  oldest  buildings 
—  2,  3,  6,.  7,  8  and  9.  This  will  require  on  the  order  of  $50  million  in  capital 
expenditures  and  years  of  round-robin  moves  to  complete.  It  will  mean 
inconvenience,  too;  but  to  neglect  the  fading  conditions  of  these  venerable  quarters 
is  to  tolerate  imminent  hazard  to  our  colleagues. 

Rising  invisibly  behind  us  as  we  sit  in  Masur  Auditorium  this  morning  is  the 
greatest  single  renovation  project  in  NIH  history.  The  ACRF  will  be  dedicated  in 
October  of  this  year,  and  fully  ocaopied  within  2  more  years.  Its  construction 
permits  a  hospital,  designed  in  19^8  and  grown  incapable  of  modern  care,  to  be 
"bom-again,"  equipped  for  service  into  the  21st  century  and  with  the  greatly 
expanded  capacity  for  outpatients  that  reflects  the  future  of  biomedical  research. 

ACRF  is  more  than  a  renovation.  To  me  its  young  structure  already  is  a 
repository  of  memories  .  .  .  the  afternoon  when  I  was  allowed  just  20  minutes  to 
convince  then  Secretary  Weinberger  to  put  the  necessary  $105  million  back  in  the 
budget  .  .  .  the  formation  of  the  planning  committee  under  Ed  Rail  .  .  .  the  apprcvai 
secured  from  the  BIDs  to  use  operating  funds  for  cons-oiction,  if  need  be  .  .  .  tne 
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decision  to  buiid  a  glass  tower  .  .  .  the  latter-day  effort  of  ail  of  us  to  secure  the 
needed  additional  funds  for  modernization  of  the  Qinical  Center  to  effect  the 
harmonious  integration  of  these  two  structures. 

ACRF  is  an  innovation.  I  env^ion  it  as  representing  a  new  Bauhaus  in  the 
kind  of  multidiscipilnary  attention  to  complex  problems  in  free  populations  that  the 
Qinical  Center  represented  in  its  time,  in  reference  to  intensive  in-patient 
research.  Here  is  the  retort  in  which  the  pieces  so  brilliantly  exposed  in  the 
biologic  revolution  can  be  resynthesized.  It  is  the  laboratory  in  which  a  more 
"humanistic  biology,"  so  often  demanded  by  critics  of  intensive  reductionism,  can 
be  created  and  tested. 

To  realize  the  full  potential  of  the  ACRF  is  going  to  be  one  of  the  greatest 
challenges  for  the  NIH  of  tomorrow. 


Next  Thursday,  Secretary  Richard  Schweiker  of  Health  and  Human  Services 
will  make  his  first  official  visit  to  the  NIH  campus. 

This  Secretary  has  the  most  extensive  background  in  NIH  and  biomedical 
research  of  any  in  the  history  of  the  Department  or  its  predecessor.  (As  I  wrote 
him  this  week)  ...  "I  very  much  appreciated  (his)  immediate  invitation  to  continue 
in  my  post  upon  his  taking  the  office  as  Secretary"  and  ".  .  .  our  personal 
relationship  has  been  one  of  mutual  interest  and  respect ..." 

His  itinerary  will  begin  in  Building  1.  From  there,  we  will  show  the 
Secretary  and  his  party  NL.M,  DCRT,  the  ACRF,  and  Buildings  2  and  7.  His  visit 
will  allow  a  number  of  you  to  discuss  your  scientific  work  with  him.  In 
consideration  of  his  high  interest  in  research  leading  to  primary  prevention,  the 
Institute  Directors  are  going  to  serve  him  from  a  luncheon  menu  of  major 
prevention  initiatives.  This  will  include  some  intramural  as  well  as  external 
components.  He  will  spend  ail  day  here  on  Thursday,  the  25th. 

Secretary  Schweiker  wiil  be  the  fifth  Secretary  I  have  introduced  to  NIH  in 
the  role  of  Director  during  the  past  6  years.  In  that  time,  far  more  than  the  ACRF 
and  the  Lister  Hill  Center  has  been  constructed. 

Ail  human  biology  has  been  in  a  rapid  state  of  transition  during  that  period 
and  every  institution  involved  with  the  life  sciences  has  felt  the  perturbations. 
Here  we  are  the  center  of  the  world  in  human  biology  —  a  position  claimed  botn 
from  the  unparaileled  capacity  of  this  campus  for  research  and  by  the  magnitude  oi 
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resources  for  extramural  support  that  are  under  our  stewardship.  Thus  we  have 
been  a  center  of  that  transformation.  A  few  of  the  landmarks  particularly  stand 
out: 

•  The  Implementation,  immediately  after  Asilomar,  of  the  first  restrictive  code 
for  biological  research  ...  a  responsibility  to  balance  the  scientific  impera- 
tives against  the  public  interest,  an  interface  fragmented  by  a  wide  range  of 
anxieties  and  special  interests  .  .  .  the  achievement  of  new  processes  without 
restrictive  law,  an  example  extending  to  laboratories  in  all  advanced  countries 
throughout  the  world.  Looking  back,  I  think  we  can  say:  "NIH  managed  weil." 

•  In  1975,  one  of  the  most  prominent  defects  to  be  repaired  at  the  boundary 
between  NIH  and  society  was  the  definition  of  the  proper  limits  of  the 
boundaries  themselves.  More  specifically  expressed,  our  task  was  to 
determine  how  to  protect  our  scientific  programs  from  regulatory  and  service 
obligations,  including  excessive  health  promotion  activities  while  remaining 
sensitive  to  criticism  directed  to  science  for  rising  costs  of  health  care  and  a 
proliferation  of  new  technologies.  There  were  serious  threats  that  in 
responding  we  might  needlessly  harm  the  objectivity  of  the  search  and  fail  to 
maintain  the  sharpness  of  the  instruments  of  scientific  inquiry. 

Some  answers  were  found  to  how  we  might  demonstrate  properly  that 
science  was  not  uninterested  in  the  obligations  created  by  the  technology  it 
spawned.  From  this  campus  came  the  concept  of  Technical  Consensus 
Exercises  .  .  .  which  have  caught  the  Imagination  of  health  scientists,  pro- 
viders, and  the  public  abroad  as  well  as  in  this  country.  I  regard,  too,  the 
increasing  quality  of  clinical  trials  and  a  sharper  definition  of  ethical 
procedures  in  human  investigation  as  also  among  the  accomplishments  which 
have  granted  us  successful  passage  through  the  difficiilt  and  highly  critical 
mid-seventies. 

•  The  impact  of  economic  change  began  to  be  felt  in  the  late  seventies  ...  a 
cooling  down  of  capacity  to  fuel  the  vast  system  for  inquiry  as  the  biologic 
revolution  heated  up.  Changes  were  demanded  in  laying  out  the 
macroeconomics  of  research  resource  allocations  (SATT),  coordination  of 
programs  extending  over  the  borders  of  single  categorical  institutes  C'trans- 
NIH  activities"),  formuation  of  the  National  Toxicology  Program,  the  laying 
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of  strategies  for  funding  (principles)  and  for  stabilization  of  support  in  the 
highly  complex  and  fluid  dramatics  of  Administration  budgets  and  Congres- 
sional authorizations  and  appropriations,  and  now,  the  preparation  for  the 
zero-sum  game  of  allocation  between  sectors  of  research.  The  "5,000  new  and 
competing  grants"  is  a  chapter  yet  to  be  written  in  the  history  of  maturation 
of  both  NIH  as  a  community  and  the  federal  government  as  patron  of  science. 
I'm  convinced  we  were  correct  in  our  strategy. 

Behind  the  continued  scientific  success  in  both  the  intramural  and 
extramural  worlds,  then,  there  rises  a  backdrop  of  major  mountains  created  by 
administrative  exertions  over  the  last  few  years:  Recombinant  DNA  Guide- 
lines, ACRF,  Consensus  and  Transfer,  Health  Research  Planning,  Stabilization 
and  the  5,000  grants,  and  more  recent  labors  with  the  Institutional  Support  of 
Research,  Patents,  Commercial  Interfaces,  Indirect  Costs  and  Excessive 
Accounting. 

-  There  were  other  ecumenical  tours  de  force,  too  (like  the  Interagency 
Radiation  Research  Committee,  to  name  but  one),  but  they  involve  too  selec- 
tive a  participation  to  mention  in  detail  here. 

Future;  I  think  the  optimism  so  essential  for  success  in  science  is  an  indelible  as 
ever.  The  future,  however,  will  require  more  of  us  than  the  past: 

•  Sufficient  flexibility,  while  sustaining  the  best  traditions,  is  going  to  be 
needed  to  adapt  to  funding  that  will  be  level  at  best,  possibly  with  modest 
compression,  as  increases  fail  to  meet  inflation  demands.  I  have  already 
made  reference  to  adjustments  of  balances  in  the  Intramural  Program, 
which  must  share  the  general  fortunes  of  the  Extramural  World. 

•  The  next  decade  is  going  to  test  the  institutes  as  never  before  in  terms  of 
other  corporate  responsibilities. 

-  To  begin  with  aggregate  budget  distributions  as  a  basis  for  strategy  — 
not  to  end  with  them.  Planning  that  declines  to  a  mere  summation  of 
competitive,  independent  categorical  programs  is  not  foresignt. 
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To  select  priorities  for  the  funding  of  research  by  the  different 
mechanisms  of  the  present  and  possibly  new  ones  for  the  future. 

Especially,  to  keep  up  creativity  in  continuous  adjustment  of  the 
balance  between  categorical  objectives  and  the  provision  of 
communal  resources  to  maintain  the  strength  of  the  institutions  in 
which  the  majority  of  scientists  work  and  teach. 


•  ■  Attention  to  the  style  and  substance  of  activities,  other  than 
experimental  work,  by  which  NIH  also  merits  high  rating  as  a  social 
institution: 

continued  provision  of  technical  consensus  and  objective  evaluation  of 
technologies; 

education  for  both  providers  and  recipients  of  health  care  so  that 
change  in  scientific  knowledge  can  benefically  affect  their  lives  and 
practices; 

faithful  curatorship  of  invaluable  collections  of  data,  and  the  tangible 
collections  of  objects  (cell  Lines,  mutants,  etc.)  which  join  us  to 
proceeding  generations  and  they  to  the  future; 

rigorous  defense  of  scientific  ethic  and  scientific  freedom,  for  they 
are  inseparable. 

At  NIH,  the  endless  cycle  of  renewal  must  begin  again  —  it  is  the  nature  of 
the  place:  This  summer,  in  addition  to  Bob  Goldberger,  Institute-Director  chairs 
must  be  re-filled:  that  of  Donald  Tower  in  Neurology  and  Bob  Levy  in  NHLBI. 
They  will  be  missed  —  but  they,  and  any  others  who  go,  will  be  replaced  to  maintain 
the  tides. 

This  July,  I  am  completing  my  fourth  seven-year  term  at  NIH.  It  seems  as 
exhilarating  and  worthwhile  as  in  the  summer  of  1953,  when  I  arrived.  On  such  a 
large  stage,  however,  continuous  appearances  may  lead  to  changing  quality  of 
performance.  At  least  it  narrows  the  perception  of  reality. 


My  last  six  years  have  been  spent  in  the  relentless  company  of  the 
administrative  burdens  of  the  Director.  It  is  time  to  shed  them  for  a  while,  lest  I 
forget  completely  how  to  be  a  scientist  and  a  physician. 

Therefore,  I  have  yesterday  sent  to  the  President  a  letter  containing  these 
sentences: 

Dear  Mr.  President, 

I  respectfully  request  that  on  the  first  day  of  July  you 
accept  my  resignation  as  Director  of  the  National  Institutes  of 
Health.  It  is  for  personal  reasons  that  I  take  leave  of  this 
position,  which  I  have  been  honored  to  hold  these  past  six  years. 
Before  then,  I  was  also  privileged  to  sp^id  much  of  my  scientific 
career  at  the  National  Institutes  of  Health. 

I  am  most  grateful  for  the  continuing  trust  which  you  and 
Presidents  Ford  and  Carter  have  extended  in  allowing  me  to  lead 
this  remarkable  institution. 

With  my  best  wishes  for  your  personal  well-being,  and  the 
continued  success  of  your  Administration,  I  remain 

Sincerely, 

This  is  not  the  easiest  time  I  have  appeared  before  you. 

I  want  to  thank  everyone  here.  Especially  several  faces  in  the  front  row: 
Virginia  Tilley  Ono,  my  first  secretary  at  NTH;  Margaret  Quinlan,  my  expert  word 
processor;  Nancy  Hawes,  arbiter  of  syntax;  and  Bel  Ceja,  housemother  of  all  NTH. 

For  Miss  Poes,  who  came  with  me  here  in  the  hot  summer  of  1953,  and  has 
made  the  long  stay  possible,  I  reserve  my  deepest  thanks. 

I  want  to  thank  ail  of  you  for  making  me  Director.  As  Director- Emeritus  I 
hope  you  love  and  respect  me  just  the  same. 


Reprinted  from  CI inical  "t A 
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New  Structure,  New  Paradigm* 

Donald  S.  Fredrickson 


Thesis:  This  is  a  most  important  phase  in  the  history  of  the  NIH  Intramural  Research 
Program,  one  of  the  largest,  most  productive  and  oldest  of  the  institutions  for  biomedical  and 
behavioral  research  in  the  United  States.  Intramural  NIH  is  a  master-link  in  the  worldwide 
chain  of  universities,  independent  laboratories,  health  practitioners,  hospitals,  and  allied 
industries  dedicated  to  a  universal  human  purpose.  The  Ambulatory  Care  Research  Facility 
(ACRF)  is  more  than  a  hospital  renovation  or  new  structure.  It  symbolizes  a  new  phase  in 
biomedical  research  that  must  inevitably  follow  the  waves  of  enlightenment  occurring  in 
cellular  and  molecular  biology.  The  same  energy  and  creativity  spent  in. these  reductionist 
activities,  which  have  been  so  profitable  and  exciting,  must  be  dedicated  to  integration  and 
resynthesis  of  knowledge  of  man.  The  opening  of  the  Clinical  Center  nearly  30  years  ago 
provided  great  expansion  of  intensive  clinical  investigation,  leading  the  way  into  the  age  of 
molecular  diseases.  Now  the  opening  of  the  ACRF  can  set  a  paradigm  for  multidisciplinary 
studies  of  the  development  and  adaptation  of  each  genetically  unique  individual  to  his 
environment  and  culture.  It  does  not  matter  whether  this  emerges  as  holistic  medicine, 
humanistic  biology,  or  sociobiology,  as  long  as  it  advances  the  understanding  of  ourselves  and 
our  societies  in  a  scientific  and  steadfastly  humane  setting. 


On  an  occasion  such  as  this,  one  should  stress 
clinical  investigation — that  difficult  hybrid  of 
science  and  the  arts.  It  will  not  be  necessary  for 
me,  however,  to  display  credentials  of  support 
for  basic,  fundamental,  and  nonclinical  research 
as  representing  part  of  the  milieu  of  the  finest 
clinical  investigation.  This  credo  is  symbolized 
by  the  location  of  the  Clinical  Center  within  the 
whole  of  the  NIH  Intramural  Program  and  its 
extramural  counterparts  in  basic  science. 

The  NIH  is  a  very  old  part  of  biomedical 
science  in  America.  The  direct  progenitor  of 
NIH,  the  Hygienic  Laboratory,  was  opened  in 
1887.  This  was  not  very  long  after  the  Bowditch 
Laboratory,  considered  the  first  American  labo- 
ratory in  the  basic  sciences,  had  opened  at  the  old 
Harvard  Medical  Building  on  North  Grove 
Street  in  Boston  (1871).  Johns  Hopkins  Univer- 
sity was  opened  in  1876,  as  the  first  university 
emphasizing  the  importance  of  research  in 
university  teaching.  It  was  the  successful  example 
of  Hopkins  which  later  inspired  Abraham 
Flexner  to  broker  the  lasting  marriage  between 
science  and  medical  teaching  in  the  USA. 

During  the  time  of  the  rise  of  the  Rockefeller 
Institute  as  the  first  American  medical  research 
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institute  (1910),  and  the  estabhshment  of  the 
cHnical  research  unit  at  Hopkins  Medical  School, 
a  model  preceding  any  in  Europe,  the  Hygienic 
Laboratory  moved  to  Washington.  Its  staff 
participated  in  solving  problems  of  infectious 
disease  and  nutrition  in  the  practical  ways  for 
which  federal  support  for  science  had  been 
harnessed  from  the  beginning  of  the  republic. 

In  the  past  few  months,  I  have  had  a  modest 
amount  of  leisure  to  study  the  evolution  of  the 
federal  support  of  science.  Primarily,  I  have  done 
so  to  seek  some  revelations  in  that  history  that  will 
tell  us  how  the  federal  system  may  adjust  itself  or 
be  rationalized  in  the  wake  of  a  sudden  chilling  of 
the  economy  supporting  it.  There  are  reminders  in 
that  history  of  the  importance  of  a  few  key 
individuals  in  the  developments  leading  to 
America's  emergence  as  the  leading  scientific 
power  in  this  century.  One  of  those  people  is 
Warren  G.  Magnuson  who  is  being  honored  by 
becoming  a  permanent  part  of  the  name  of  the 
Clinical  Center.  All  of  us  will  remember  him  for 
his  work  in  the  Congress  to  keep  bright  the  lamp 
illuminating  the  search  for  new  fundamental 
knowledge  while  never  neglecting  an  interest  in 
seeing  that  this  knowledge  was  turned  into 
applications  for  betterment  of  man's  condition. 

Senator  Magnuson  exemplifies  a  quality  that  is 
vital  to  public  support  of  institutions  which 
cannot  promise  early  return  on  the  investment 
made  in  them.  Throughout  American  history, 
certainly  since  the  Administration  of  John 
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Quincy  Adams,  the  Congress  has  played  the 
dominant  role  in  determining  how  pubhc  funds 
wiil  support  science  in  America.  It  is  most 
encouraging  that  within  any  Congress  there  are 
always  a  few  persons  who  have  both  the  spirit  of 
the  Enlightenment  and  a  practical  bent  for 
harnessing  the  political  process  to  further  its 
ideals.  The  effective  support  of  science  in  the 
fulfillment  of  the  mandates  of  the  Constitution 
involves  an  understanding  that  basic  knowledge 
is  required  before  technology  can  be  created  to 
chart  the  harbors,  grow  and  harvest  better  crops, 
assure  a  proper  defense,  or  protect  the  health  of 
the  people. 

Through  its  long  legislative  record,  the  Con- 
gress has  thus  repeatedly  underscored  its  support 
for  use  of  public  funds  for  basic  research.  The 
institutions  it  has  created,  particularly  during  the 
latter  half  of  this  century,  to  carry  out  this  sensible 
interpretation  of  the  powers  given  to  the  federal 
government,  represent  essential  political  contri- 
butions to  the  present  biological  revolution. 

The  history  of  the  transformation  of  the 
Hygienic  Laboratory  to  the  present  NIH  is  too 
complicated  to  retrace  in  its  entirety.  However, 
Senator  Joseph  Ransdell  of  Louisiana,  who 
brought  about  this  early  conversion  of  a  service 
laboratory  to  a  research  institute  by  his  dedicated 
labors  in  the  period  1926-1930,  must  be  men- 
tioned. The  further  multiplication  of  the  first 
National  Institute  of  Health  into  the  many 
Institutes  which  have  promoted  scientific  dis- 
covery and  achievement  since  1937  is  due  in  no 
small  part  to  the  support  of  Senator  Magnuson. 
He  was  not  only  a  key  supporter  of  the  growth 
phase  of  NIH  but  also  of  the  formation  of  the 
National  Science  Foundation  in  1946-1950.  One 
cannot  follow  the  path  of  the  science  agencies 
through  Congress  without  recognizing  a  special 
quality  in  the  relationship  between  biomedical 
research  and  the  American  people,  as  repre- 
sented by  Congress. 

Let  me  concentrate  on  events  surrounding 
1953  and  beyond  1981.  On  the  first  of  these  two 
dates  the  Clinical  Center  opened.  There  is  a 
Bauhaus  dimension  to  the  impact  of  the  Clinical 
Center  upon  clinical  investigation  in  America 
and  in  the  rest  of  the  world.  It  was  at  first  an 
impact  of  scale.  None  of  us  who  came  as 
physicians  to  share  in  the  opening  had  experi- 
enced the  depth  of  exposure  to  science — in  a 
medical  milieu — which  this  campus  offered. 
From  the  size  of  the  Intramural  program  there 


quickly  arose  derivative  advantages  that  en- 
hanced the  uniqueness  of  such  a  place:  unlimited 
collaboration,  freedom  from  distractions  of 
service  and  teaching,  all  the  expertise  and 
facilities  necessary  to  convert  almost  any  good 
idea  into  an  experiment,  and  the  constant 
stimulation  of  exposure  to  a  high  intensity  field 
of  optimistic  curiosity.  Two  wars,  with  their 
attendant  doctor  drafts,  undoubtedly  helped 
bring  so  many  of  the  brightest  to  Bethesda.  On 
the  other  hand,  the  numbers  of  scientifically 
trained  physicians  who  returned  to  university 
faculties  provided  for  continuity  in  the  quality  of 
medical  education  available  across  the  land. 
Even  now,  as  one  goes  to  universities  throughout 
the  country,  the  several  generations  of  alumnae 
are  everywhere  visible,  setting  standards  that 
help  maintain  the  quality  of  their  institutions. 

Overseas,  NIH  Intramural  is  regarded  as  both 
a  vital  collaborator  and  a  formidable  competitor 
by  colleagues  in  the  developed  nations,  and  as  an 
ideal  by  scientists  from  less  affluent  cultures.  It  is 
a  world  standard  that  is  maintained  in  this  house. 
Because  NIH  has  a  wonderful  environment  to 
offer  scientists,  it  also  has  very  large  responsibil- 
ities. 

Having  played  some  role  in  the  establishment 
of  this  new  research  facility  while  the  Director  of 
NIH,  I  still  feel  a  strong  sense  of  responsibility  to 
see  it  properly  launched.  In  considering  its 
purposes,  I  have  always  thought  of  the  ACRE  in 
two  parts,  one  above  the  other. 

The  lower  part  represents  an  essential  renewal 
of  the  Clinical  Center.  The  new  and  once  unique 
appointments  of  the  main  Hospital  had  been 
reduced  to  obsolescence  by  the  very  forces  of 
change  it  had  done  so  much  to  set  in  motion.  I 
will  not  dwell  here  upon  my  memories  of  the 
quest  for  support  for  renovation:  the  guided 
tours  of  gowned  and  masked  Congressional 
delegations  through  outmoded  nooks  and  cran- 
nies and  memorable  discussions  with  Secretaries 
(past)  about  hospitals  (future)  and  budgets 
(present).  The  new  building  and  the  moderniza- 
tion of  the  old  one,  now  so  far  along,  will  fit  the 
Clinical  Center  for  leadership  well  into  the  next 
century.  This  is  a  timely  renewal,  for  what  can  be 
done  in  the  Clinical  Center  is  not  becoming 
easier  to  do  in  many  other  centers  for  clinical 
investigation  around  the  country.  As  the  extra- 
mural resources  become  more  constrained,  the 
Clinical  Center  begins  to  move  back  toward  its 
earlier,  more  unique  status.  Continued  effective 
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use  of  the  great  capacities  of  the  facility  is  a  trust 
held  by  NIH,  and  by  its  federal  overseers. 

The  second  part  of  ACRF  represents  another 
responsibility  and  a  great  boon  for  both  NIH  and 
the  nation.  I  am  not  speaking  simply  about  new 
clinic  space  on  the  upper  floors  and  the  expanded 
capacity  for  outpatient  visits.  I  am  speaking 
about  the  opportunity  for  this  new  addition  to 
give  shape  to  the  newest  paradigm  of  clinical 
investigation.  We  have  already  reached  a  stage 
where  the  importance  of  ambulatory  research  is 
recognized.  What  we  have  not  reached  is  a  clear 
expression  of  the  future  possibilities  for  scientific 
study  of  adaptation  of  individuals  to  their 
environment  and  culture. 

Some  time  ago,  I  went  to  participate  in  a 
program  in  Philadelphia  called  '^Saturday  at  the 
Museum."  My  companion  on  the  platform  was 
Professor  Rene  Dubos.  Professor  Dubos,  who 
calls  himself  a  despairing  optimist,  is  both  a 
leader  in  biomedical  science  and  one  of  its  major 
critics.  For  many  years,  he  has  expressed 
impatience  with  the  degree  to  which  the  holistic 
in  biology  and  medicine  seems  to  be  at  the  mercy 
of  the  reductionist.  He  deplores  a  behef  shared 
by  some  scientists  that  the  only  fields  of  biology 
deserving  to  be  called  fundamental  are  those  that 
deal  with  the  simplest  manifestations  of  life.  He 
argues  that  such  a  limited  approach  is  insufficient 
to  create  a  science  of  life,  let  alone  of  man.  What 
one  needs,  says  Dubos,  is  a  humanistic  biology. 

I  have  come,  over  the  years,  to  be  increasingly 
sympathetic  to  Dubos'  point  of  view.  Not 
because  I  deplore  reductionist  research,  but 
because  I  fear  we  have  no  time  to  waste  in 
achieving  a  organismic  reconstruction  from  the 
new  cellular  biology  to  better  our  understanding 
of  the  complete  man  and  his  societies. 

Given  the  speed  of  innovation  today,  and  the 
accelerated  demand  for  wisdom,  it  is  inevitable 
and  desirable  that  biomedical  research  will  be 
steadily  transformed.  It  will  move  in  the 
direction  of  continuing  synthesis  of  the  molecu- 
lar with  the  experiential,  on  an  ever  larger  scale, 
for  the  purpose  of  removing  obstacles  to  the 
realization  of  human  potential. 

During  the  decade  ahead,  the  fragile  border 
between  the  social  and  the  natural  sciences  must 
be  tended  carefully,  so  that  what  is  now  a 
nervous  entente  will  steadily  be  converted  to  a 
single  stable  community.  New  techniques,  which 
will  be  primarily  but  not  exclusively  statistical 
ones,  will  increasingly  provide  opportunity  for 


experiments  integrating  the  disparate  sciences. 

I  believe  Dubos  is  correct  in  suggesting  that 
present  research  institutions  will  move  increas- 
ingly away  from  "highly  individualized"  (project) 
organization  structure  to  "highly  organized 
long-range  programs."  I  do  not  believe  they  will 
reach  his  ultimate  imaginings  of  some  "collective 
form  of  intellectual  life. .  .akin  to  medieval 
monastic  orders."  Some  of  the  Cartesian  exciu- 
siveness  always  will  elude  confinement  in  the 
Baconian  commune.  However,  a  less  insular  and 
more  exciting  arrangement  now  may  rise  in 
Bethesda.  The  ACRF  symbolizes  the  increasing 
concern  with  prevention  and  ambulatory  health 
care.  It  shifts  the  emphasis  from  the  intensive 
study  of  the  inpatient  detached  from  his  world 
to  the  extensive  observation  of  people  who 
continue  in  full  contact  with  their  usual  physical 
and  cultural  environments. 

What  I,  too,  dream  this  will  mean  is  a  rise  of 
multidisciplinary  clinics  in  which  the  behavioral, 
anthropological,  and  other  social  sciences,  the 
natural  sciences,  and  the  medical,  dental,  and 
nursing  professions  will  come  together  to  master 
complex  disorders.  What  we  must  hope  to  create 
here  are  newer  paradigms  for  understanding  of 
the  dyslexias  and  other  disorders  of  learning;  of 
the  minimal  disabilities  in  communication  which 
impair  social  adaptation;  of  the  behavioral  and 
affective  abnormalities  having  both  intrinsic  and 
extrinsic  determinants;  of  the  nature  of  depen- 
dence upon  tobacco  and  similar  other  destruc- 
tive habits;  and  of  the  many  other  problems  of 
people  for  which  creative  application  of  the 
methods  from  several  disciplines  can  combine  to 
achieve  insight  and  relief  that  purely  molecular 
views  may  not. 

Such  integration  will  take  time.  It  wUl  also 
take  continued  support  and  administration 
skilled  in  creating  possibilities  in  times  of 
austerity.  Above  all,  it  will  take  gifted  physicians, 
scientists,  and  all  the  other  dedicated  kinds  of 
people  who  need  to  be  along  to  make  such  a 
venture  successful. 

Once  I  used  to  say,  at  least  half  in  jest  that,  "As 
Archbishop  of  the  Diocese  of  NIH,  I  am 
endlessly  being  called  here  and  there  to  conse- 
crate ambition."  1  don't  know  if  a  retired  bishop 
loses  his  sanctity  all  at  once  or  whether  it  takes  a 
season  or  two  to  ooze  away.  In  case  it's  the  latter. 
I'll  pound  on  the  floor  with  my  rented  crozier  a 
few  more  times.  I  do  want  this  dream  to  come 
true. 


-  rDNA  CONTROVERSY: 

V  THE  NIH  VIEWPOINT 

Donald  S.  Fredrickson,  M.D. 
Scholar-in-Residence  at 
the  National  Academy  of  Sciences,  Wash.,  D. C* 

Revelation  from  human  history  takes  time.    And,  as  the  gospels  have 
shown  us,  both  strong  belief  and  opportunity  to  work  it  out  as  a  community 
also  are  helpful.     This  symposium  serves  to  help  us  weigh  what  we 
respectively  believed  and  did  during  "the  rDNA  controversy,"  and  judge  the 
appropriateness  of  these  actions  with  hindsight.    A  second  purpose,  of 
course — and  somewhat  more  important — is  to  consider  not  so  much  the  past 
as  what  we  are  to  do  in  the  future.    This  includes  the  future  use  of  rDNA 
technology  as  well  as  the  manner  in  which  we  should  handle  other 
controversies  of  a  similar  kind. 

It  is  my  assignment  to  cast  reflections  from  the  many-surfaced  mirror 
of  the  federal  government.  What  did  it  do?  What  did  it  seem  to  do  right 
and  why? 

In  the  space  available  to  me,  I  would  like  to  state  my  views  (the 
italics  are  mine)  of  some  things  the  government  did  right  and  where  it 
might  have  gone  wrong.    Of  course,  I  will  have  some  biases.    This  will  be 
the  first  occasion  since  leaving  the  NIH  directorship  that  I  have  had 
opportunity  to  expand  upon  them. 


♦Editorial  note:     This  paper  will  appear  in  a  1982  publication  of  the  Ameri- 
can Association  for  the  Advancement  of  Science.     It  is  included  here  (although 
prepared  after  Dr.  Fredrickson  left  NIH)  because  it  contains  valuable  back- 
ground on  events  occurring  between  1975  and  1981. 
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NIH  AS  LEAD  AGENCY 

In  my  opinion,  one  of  the  good  moves  of  the  federal  government  was 
that  it  let  the  National  Institutes  of  Health  (NIH)  carry  the  principal 
responsibility. 

In  1977,  one  famous  scientist  wrote,  "I  consider  it  a  true  calamity 

that  the  agency  dispensing  nearly  all  the  federal  funds  available  for 

biological  and  biochemical  research,  NIH,  has  become  a  party  in  the 

debate...."—'^    Elsewhere,  he  opined,  "...the  National  Institutes  of 

Health  have  permitted  themselves  to  be  dragged  into  a  controversy  with 

which  they  should  not  have  had  anything. to  do,"  and,  "...our  time  is 

cursed  with  the  necessity  for  feeble  men,  masquerading  as  experts,  to  make 

..2/ 

enormously  far-reaching  decisions...."— 


Another  critic  wrote  in  the  same  period,  "...an  ethical  conflict  of 

interest  arises  when  it  [NIH]  is  entrusted  to  set  up  guidelines  to 

3/ 

regulate  the  very  research  it  is  committed  to  promoting....  — 

I  agree  with  the  appearance  of  a  conflict  of  interest.     It  was 
unavoidable.     It  was  bothersome  all  the  way.    One  of  the  most  important 
lessons  to  be  learned  about  controversy  over  use  of  high  technologies, 
however,  is  the  absolute  requirement  for  expert  opinion.     The  most 
informed  experts  will  very  often  include  those  using  or  promoting  the 
technology  and  there  will  be  an  appearance  of  conflict  of  interest.  The 
art  of  solving  this  kind  of  problem  lies  in  the  manner  in  which  one  joins 
the  experts  with  the  other  parties  at  interest. 
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The  NIH  had  at  least  six  distinct  advantages  which  made  it  as  the 
agency  of  choice  for  assumption  of  the  major  responsibilities  in 
establishing  guidelines  and  providing  the  focus  for  federal  activities 
concerning  recombinant  DNA. 

•  NIH  had  originally  been  asked  by  the  scientists  involved  to 

help.     In  an  often-cited  letter  to  Science  of  June  26,  1974,  to 

the  Director  of  NIH,  eleven  scientists  acting  for  the  Assembly  of 

Life  Sciences  of  the  National  Research  Council  and  representing 

some  of  the  key  molecular  biologists  attending  the  Asilomar 

Conference,  requested  NIH  to  start  a  program  to  evaluate  the 

biological  and  ecological  hazards,  to  consider  procedures  to 

minimize  the  spread  of  recombinant  molecules,  and  to  devise 

4/ 

guidelines  for  investigators.—     NIH  therefore  had  the 
confidence  of  the  scientific  community  most  directly  involved. 

•  NIH  was  funding  far  more  of  the  research  involving  recombinant 
DNA  technology  than  was  supported  by  any  other  source.  It 
therefore  had  the  clout  to  use  sanctions  available  to  enforce 
adherence  to  guidelines  if  this  became  necessary. 

•  As  a  federal  agency,  NIH  was  controllable  by  the  whole  structure 
of  government,  including  federal  law;  all  the  checks  and  balances 
of  the  system  were  in  place;  and  most  came  into  play  as  the 
debate  became  increasingly  adversarial. 
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•       Among  all  federal  science  agencies  NIH  has  a  unique  feature  whose 
essentiality  in  such  a  controversy  was  not  inmediately 
recognized.    This  feature  is  the  great  size  and  quality  of  its 
intramural  research  program.    The  presence  on  the  NIH  campus  of 
many  experts  in  the  techniques  in  question — scientific  peers  of 
those  in  the  extramural  community — made  it  possible  for  NIH  to 
weather  the  storms  blown  up  around  the  speculative  hazards  and 
the  threats  to  scientific  inquiry  inherent  in  the  crisis.  From 
among  the  staff  I  quickly  assembled  the  NIH  "Kitchen-RAC, "  which 
counseled  and  crafted  solutions  to  endless  problems  as  this 
complex  and  lengthy  transaction  proceeded.    As  Director,  I  spent 
a  third  to  half  of  my  time  on  recombinant  DNA  in  1976  through 
1978.    This  was  but  a  small  fraction  of  the  total  NIH  person-hour 
expenditure.     I  would  have  wasted  those  hours  of  mine,  but  for 
the  dedicated  and  talented  scientific  and  administrative  NIH 
people  always  at  hand.     Praise  of  these  persons  is  one  of  the 
neglected  choruses  in  the  rDNA  epic. 

The  daily  menu  for  the  "Kitchen-RAC"  (named  after  the  parent  NIH 
Recombinant  Advisory  Committee)  was  usually  prepared  by 
Joseph  Perpich,  associate  director  for  program  planning  and 
evaluation,  and  Bernard  Talbot,  special  assistant  for  Intramural 
affairs.    Perpich' s  combined  medical  and  law  degrees,  plus  a 
clerkship  with  Judge  Bazelon  and  time  on  the  staff  of 
Senator  Kennedy,  enabled  him  to  provide  me  with  invaluable  advice 
on  meeting  both  legal  responsibilities  and  political  objectives. 
His  specialty  training  in  psychiatry  also  came  in  handy.     Both  an 
M.D.  and  a  Ph.D.,  Talbot  was  the  perfect  antidote  for  perjorative 


views  on  productivity  of  government  employees.    His  Stakhanovite 
work  habits  enabled  him  to  produce  mighty  drafts  and  redrafts  of 
revisions  of  the  highly  technical  guidelines  in  response  to 
endless  commentary  and  pressure  for  alterations.  Other 
invaltiable  contributors  were  Emmett  Barkley,  director  of  the 
office  of  research  safety;  William  Carrigan,  the  editor  of  the 
NIH  papers  on  recombinant  DNA;  William  Gartland,  director  of  the 
office  of  recombinant  DNA  affairs  at  NIH;  Susan  Gottesman,  a 
scientist  in  the  laboratory  of  molecular  biology  in  the  National 
Cancer  Institute,  and  a  member  of  the  NIH  Recombinant  Advisory 
Committee;  Joseph  Hernandez,  an  attorney  and  member  of "our 
division  of  legislative  analysis;  Malcolm  Martin,  a  virologist 
and  molecular  biologist  from  the  National  Institute  of  Allergy 
and  Infectious  Diseases  (NIAID),  Richard  J.  Riseberg,  NIH's  legal 
advisor,  whom  I  once  called  "a  double  agent  with  cover  blown  from 
the  start,**  because  he  was  officially  in  the  HEW  General 
Counsel's  office;  Wallace  Rowe,  a  famous  virologist  member  of  the 
RAC,  and  laboratory  chief  at  NIAID;  Betty  Shelton,  whose  staff 
had  a  prodigious  capacity  for  production  of  copy;  and 
Maxine  Singer,  a  Cancer  Institute  molecular  biologist  who  had 
been  in  on  the  rDNA  controversy  from  the  start,  and  whose 
contributions  toward  its  resolution  were  both  legion  and 
indispensable.    Burke  Zimmerman,  who  joined  us  later  on,  brought 
with  him  the  valxiable  perspectives  of  the  environmental  groups 
and  of  the  Congressional  staffs. 


The  most  Important  advantage  of  NIH  was  that  it  was 
"there" — staffed,  integrated  into  government,  and  ready  to  go. 
The  rDNA  controversy  needed  to  be  dealt  with  "on-line"  and  within 
the  existing  framework  of  government.     It  can  be  a  grievous  error 
to  assume  that  dilemmas  involving  profound  questions  about 
science  should  automatically  require  new,  untested  forms  of 
solution.     In  the  first  three  to  four  years  of  the  controversy, 
it  would  have  meant  chaos  to  have  handed  this  problem  to  some 
part-time  commission  made  up  of  busy  citizens,  no  matter  how 
distinguished. 

NIH  was  a  science  agency  without  formal  regulatory  experience  or 
authority.    Had  it  been  an  agency  that  was  so  endowed,  such  as 
the  Food  and  Drug  Administration  (FDA),  the  Center  for  Disease 
Control  (CDC),  or  the  Environmental  Protection  Agency  (EPA),  it 
could  not  have  kept  the  setting  of  standards  and  their  revision 
out  of  the  chilling  grip  of  conventional  regulation.    This  would 
have  involved  the  tedious,  stepwise  processes  specified  under  the 
Federal  Administrative  Procedures  Act  (FAPA).    Every  decision 
arising  from  the  stream  of  new  knowledge  would  have  to  be 
diverted  into  the  Federal  Register  for  publication  and  comment. 
The  risk  of  slowing  the  evaluation  of  the  science  into  a  sludge 
of  unfinished  experiments  and  unsatisfied  hypotheses  was  too 
great.    Rather,  with  the  concurrence  of  superiors  in  the 
Department,  I  decided  we  should  take  advantage  of  the  previously 
established  practice  of  NIH  Directors  to  impose  certain 
conditions  upon  scientists  as  guidelines.     To  this  we  would  add 


the  specifications  of  the  Federal  Advisory  Coumittee  Act  (FACA), 
protecting  public  access  to  the  decision-making  process.  We 
would  refrain  from  the  formal  Notice  of  Proposed  Rulemaking  which 
would  have  placed  us  in  lock-step  with  the  regulatory  process. 
To  be  sure,  well-informed  critics  like  Peter  Hutt  took  the  NIH  to 
task  for  its  unseemly  amateur  performance  as  a  regulator,—^  but 
we  were  determined  to  walk  the  narrow  edge  of  the  abyss  until  a 
special  procedure  for  evolving  the  guidelines,  consonant  with  the 
pace  and  scale  required  to  synchronize  experiments  in  scores  of 
laboratories,  could  be  established.    As  it  turned  out,  this  took 
two  years  of  departmental  negotiations  and  public  hearings  to 
establish.—^ 

ECUMENICAL  EXECUTIVE  AGENCIES 

Once  harnessed,  all  the  government  executive  agencies,  research  and 
regulatory,  worked  harmoniously. 

In  the  beginning,  there  were  at  least  four  government  agencies 
supporting  recombinant  DNA  research  (National  Science  Foundation, 
Department  of  Agriculture,  Veterans  Administration,  in  addition  to  NIH). 
These  agencies,  it  quickly  became  apparent,  would  need  to  agree  upon  a 
single  set  of  standards.    Moreover,  there  were  a  half-dozen,  including 
FDA,  EPA,  CDC,  the  Occupational  Safety  and  Health  Administration  (OSHA), 
the  National  Institute  for  Occupational  Safety  and  Health  (NIOSH),  and  the 
Federal  Transportation  Agency  (FTA),  which  believed  their  authorities 
permitted  them  some  regulatory  authority  over  the  products  of  such 
research,  perhaps  even  the  laboratory  experiments.    As  soon  as  we  had 
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guidelines  ready  for  promulgation,  I  obtained  the  agreement  of  then 
Secretary  Mathews  of  HEW  to  urge  President  Ford  to  convene  an  Interagency 
committee,  to  Include  all  of  the  above,  and  other  federal  agencies,  like 
the  Council  on  Environmental  Quality  (CEQ),  the  Departments  of  Justice, 
Defense,  and  Commerce,  and  the  Office  of  Science  and  Technology.  Months 
went  by  with  no  Issuance  of  a  Presidential  order.  Finally, 
Senators  Kennedy  and  Javlts  Issued  an  open  letter  demanding  such  action, 
and  the  committee,  which  I  chaired,  got  down  to  business  In 
November  1976.    Fairly  quickly  It  achieved  three  objectives: 

•       The  research  agencies  (despite  some  sacrifice  In  autonomy)  agreed 
voluntarily  to  adhere  to  one  set  of  standards  and  support  a 

single  locus  of  Interpretation  (NIH) .  c 


•       All  the  regulatory  agencies  submitted  to  a  common  examination  of 
their  enabling  statutes  and  came  to  a  consensus  that  none  had 
clear  authority  to  regulate. 


•       The  committee  concluded  that  a  new  law  would  be  both  required  and 
desirable  to  assure  that  the  NIH  guidelines  were  followed  In  all 
similar  research  In  the  private  sector. 


A  prescription  for  a  "model"  statute  was  thus  developed.     It  Included 
preemption  of  all  other  standards  by  federal  ones  and  a  sunset  clause. 
This  was  forwarded  to  Secretary  Calif ano,  whose  General  Counsel  drafted  a 
bill.    When  the  draft  was  sent  through  the  0MB  for  clearance,  last-minute 
anxiety  on  the  part  of  one  agency  about  the  Secretary  of  HEW 
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having  authority  over  the  experiments  conducted  by  its  scientists, 
threatened  to  send  us  all  back  to  the  drawing  board.    The  "government 
bill"  survived  to  be  introduced,  however,  but  was  quickly  lost  from  sight, 
as  I  will  relate  later. 

All  the  government  agencies  were  also  given  liaison  membership  in  the 
RAC,  where  the  decision  making  under  the  guidelines  proceeded.  An 
Industrial  Use  Subcommittee  was  formed  within  the  Interagency  Committee, 
under  the  chairmanship  of  Gilbert  Omenn  of  OSTP,  to  consider  concerns 
raised  by  NIOSH  and  OSHA  about  the  risks  of  industrial  "scale-up"  for 
recombinant  technology. 

There  was  considerable  agency  concern  over  "turf,"  rDNA  being  a  matter 
of  high  press  and  public  interest.    Passions  were  controlled  by  augmented 
communication  and  frequent  discussions.    In  addition  to  maintaining  a 
desirable  amount  of  ecijmenical  spirit  within  the  federal  bureaucracy,  the 
Interagency  Committee  had  the  virtue  of  being  there  and  ready  for 
immediate  convocation  in  the  event  one  of  the  hypothetical  hazards 
materialized  and  national  resources  needed  to  be  mobilized  and  coordinated. 

CONGRESSIONAL  CAUTION 

The  Congress,  despite  the  Introduction  of  more  than  a  dozen  bills  and 
intensive  hearings  on  the  subject,  refrained  from  enacting  a  statute  to 
control  laboratory  experimentation  with  recombinant  DNA. 

The  activities  of  the  Congress  relative  to  rDNA  merit  a  more  thorough 
and  thoughtful  analysis  than  is  possible  in  this  paper.    One  would  like  to 
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explore  more  carefully  the  various  motives  of  the  legislators  and  their 
staffs  that  Impelled  them  to  propose  legislation.    Needing  detailed 
description,  too,  are  the  hazards  In  drafting  statutes  to  restrict 
scientific  freedom  in  a  single,  highly  technical  area.    The  play  of  forces 
that  ultimately  led  to  a  stalemate,  no  bill  actually  coming  to  a  vote  in 
either  house,  is  a  theme  for  several  essays.    There  were  not  only 
conflicts  over  passage  of  new  legislation,  but  also  over  interpretation  of 
old  laws  to  achieve  the  same  purposes.    Of  particular  relevance  here  were 
the  attempts  to  make  Section  361  of  the  Public  Health  Service  Act 
(42  U.S.C.  264)  the  basis  for  nationwide  regulation  of  recombinant  DNA 
research.    This  little-used  section  permits  the  Surgeon  General  to  take 
steps  he  deems  necessary  "to  prevent  the  introduction  or  spread  of 
communicable  disease,"  a  hazard  of  the  use  of  rDNA  technology  for  which 
there  was  notable  absence  of  proof.    Many  members  of  Congress  as  well  as 
the  Secretary,  the  General  Counsel  of  HEW,  and  the  Surgeon  General  joined 
NTH  in  opposition  to  use  of  Section  361.    There  was  a  general  feeling  that 
If  Congress  wished  to  regulate  laboratory  experiments  in  biology,  the 
members  should  stand  up  and  be  counted. 

A  rereading  of  the  bills  submitted  to  the  95th  Congress  reveals,  amid 
the  boilerplate,  some  Intimate  glimpses  of  tensions  experienced  by  the 
sponsors.    Some  of  the  "Whereas 's"  were  followed  by  dire  predictions, 
others  by  acknowledgement  of  wondrous  benefits  to  accompany  any  hazard. 
The  kinds  of  fines  and  penalties  to  be  assayed  showed  how  clumsy  and 
unrealistic  are  the  provisions  of  statute  for  governing  this  kind  of  human 
activity. 
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The  most  provocative  piece  of  legislation  proposed  was  S.  1217 
(Amended),  introduced  by  Senator  Kennedy  in  July  1977.    The  initial  bill 
submitted  in  April  was  the  Administration's  minimal  proposal  prescribed  by 
the  Interagency  Committee* 

I  supported  the  original  Administration  bill.     It  provided  for  federal 
preemption  of  any  local  regulations.    This  is  consonant  with  the  essential 
universality  of  science  and — something  more  practical — it  was  in  keeping 
with  the  absence  of  imminent  danger  to  any  particular  community.  The 
sunset  provision  of  the  Administration  bill  also  was  a  comfort.  Any 
legislation  over  so  mobile  an  activity  as  scientific  research  should  have 
limited  life  expectancy.    As  in  the  other  bills,  the  penalty  clauses  were 
harsh  and  foreign  to  scientific  research;  but  they  were  a  bearable  price, 
if  we  had  arrived  at  the  need  for  federal  legislation  in  order  to  allow 
experimentation  to  proceed. 

But  S.  1217  (Amended)  also  contained  a  new  Title  XVIII  establishing  a 
National  Recombinant  DNA  Safety  Regulatory  Commission.    The  body  would  be 
serviced  by  HEW  but  not  clearly  answerable  to  the  Secretary.    Of  its 
eleven  members,  six  were  never  to  have  engaged  in  molecular  biology. 
Thus,  a  new  administrative  creation  would  be  established  to  supply  the 
consensual  requirements,  the  majority  of  participants  to  be  inexpert  in 
the  subject  matter.    The  Commission  would  set  the  rules  (as  neatly 
promulgated  regulations),  license  laboratories  and  monitor  compliance. 
Any  extra  time  left  over  during  the  periodic  visits  of  its  members  to 
Washington  was  consigned  to  a  thorough  analysis  of  "all  the  basic, 
ethical,  and  scientific  issues  involved." 
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The  rDNA  controversy  excited  the  natural  tendency  to  assume  that 
dilemmas  Involving  profound  new  questions  should  automatically  be  exposed 
to  new,  untested  solutions.    Fortunately,  the  maturity  of  our  political 
system— or  the  stubbornness  of  its  traditions,  forced  this  complex  problem 
to  first  be  engaged  within  the  existing  framework  of  government.    The  DNA 
issue  would  have  been  gravely  confounded  by  immediate  convocation  of  one 
or  another  of  the  ad  hoc  commissions  contained  in  numerous  bills  and 
articles  stimulated  by  the  controversy.    One  proposed  that  the 
Vice  President  chair  the  proceedings;  another  invoked  a  "science  court." 
One  thing  one  learns  in  public  service  is  that  there  is  not  such  thing  as 
"immediate"  chartering,  staffing,  and  convening  of  a  commission  for  any 
purpose,  let  alone  governing  the  first  experiments  in  statutory  regulation 
of  laboratory  science. 

One  evening  during  the  legislative  furor  over  rDNA,  I  was  summoned  to 
the  bedside  of  Congressman  Olln  Teague  at  the  Naval  Medical  Center. 
"Tiger"  Teague  was  Chairman  of  the  House  Science  and  Technology  Committee, 
and  he  wanted  a  full  explanation  of  the  new  biotechnology  and  an  opinion 
about  possible  effects  of  pending  legislation  upon  the  progress  of  the 
science.    Later,  1  heard  how  Teague  had  made  sure  that  the  bills  to 
regulate  rDNA  by  statute  were  jointly  referred  to  his  Committee  for 
hearing.     In  so  doing,  he  allowed  tempers  to  cool  and  protected  science 
from  hasty  passage  of  laws  that  would  have  been  injurious.    When  NTH  and 
HEW  devised  ways  for  industrial  and  other  private-sector  laboratories  to  c 
comply  voluntarily  with  the  NIH  guidelines,  the  pressure  for  legislation 
was  nearly  gone,  and  has  never  been  revived. 
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IMAGINATIVE  STRUCTURES 

Government  was  not  devoid  of  Imagination  in  creating  new 
administrative  structures  to  permit  the  public  a  role  in  the  DNA 
controversy.    The  "second  generation"  RAC  was  perhaps  the  outstanding  case 
in  point*    Reorganization  of  this  committee  was  a  concession  demanded  by 
Secretary  Califano  for  permission  to  release  the  first  major  revision  of 
the  original  guidelines  in  December  1978.    The  original  RAC,  formed  in 
1975,  had  contained  only  scientists,  nearly  all  of  them  molecular 
biologists.    A  political  scientist  was  then  added  and  somewhat  later  an 
ethicist  came  abroad.    We  initially  employed  the  NIH  Director's  Advisory 
Committee,  suitably  augmented  with  a  broad  selection  of  scientists  and 
laymen,  as  a  second  tier  of  review.     It  was  the  traditional  organization 
selected  by  the  Congress  for  the  greatly  expanded  public  support  of  basic 
research  that  commenced  in  the  early  1950s.— ^    Such  a  system  is  based  on 
initial  "peer  review"  (study  section)  followed  by  oversight  of  a  group 
including  laymen  (Advisory  Council)  and  has  proved  admirable  for 
determining  the  allocation  of  resources  for  research.     It  is  not  effective 
for  supervision  of  technical  guidelines  requiring  continuous  and  rapid 
evolution.    DNA  technology  was  exceedingly  complex  material,  heavy  going 
for  la3nnen,  but  also  for  scientists  from  other  disciplines.  Procurement 
of  advice  and  approvals  in  two  stages  created  confusion  and  added 
Intolerable  delays.    Hence,  the  RAC  was  changed  to  collapse  review  into 
one  group.     Its  membership  was  composed  of  one-third  molecular  biologists, 
one-third  scientists  who  were  experts  on  genetics,  microbiology  and  other 
fields  directly  applicable  to  recombinant  work,  and  one-third  experienced 
in  related  matters  such  as  public  health,  law,  consumer  affairs  or  public 
policy.     I  have  observed,  particularly  in  the  technical  consensus 
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exercises  we  established  at  NTH  In  the  same  period »—    that  when  the 
non-expert  Is  not  able  to  comprehend  much  of  the  detail  his  public  policy 
role  may  better  be  performed  In  the  midst  of  the  experts.    Here,  at  least 
the  layman  can  observe  the  experts  to  see  If  they  appear  to  be  listening 
to  each  other  and  paying  some  attention  to  the  evidence. 

The  new  RAC,  like  the  first  one,  remained  advisory  to  the  NIH 

Director,  who  had  the  responsibility  and  authority  for  revision  of  the 

guidelines.    Still,  some  of  the  scientists  were  alarmed  at  the  new  RAC  as 

9/ 

it  was  put  into  position.—     Their  fears  of  a  shift  of  governance  from 
the  scientific  to  a  political  sphere  did  not  materialize.     I  believe  the 
new  RAC  was  one  of  the  most  useful  cultural  Innovations — for  combining 
expert  and  non-expert  opinions  about  science — to  emerge  from  the  rDNA 
controversy.     Its  success  has  been  due  to  careful  selection  of  members,  to 
their  generally  enlightened  individual  performances,  and  above  all,  to  the 
guidance  of  the  chairmen.    These  have  been  Jane  Setlow,  a  molecular 
biologist,  and  Ray  Thornton,  a  lawyer  and  university  president  and  once 
the  Congressman  who  conducted  the  Science  and  Technology  Committee 
hearings  on  recombinant  DNA  fostered  by  "Tiger"  Teague. 

INTERNATIONAL  AFFAIRS 

We  were  careful  that  NIH  should  not  confuse  its  predominant  place  in 
the  world  of  biological  research  with  a  mandate  to  determine  the 
regulations  that  would  govern  rDNA  research  in  the  rest  of  the  world.  The 
sovereignty  of  each  nation  over  its  scientists  was  not  a  debatable  issue. 
The  U.S.  role  was  both  a  delicate  and  influential  one.     Initially  we 
considered  it  likely  that  there  would  be  less  controversy  in  most  other 
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natlons  and  that  conditions  outside  the  United  States  might  well  favor 
migration  of  our  scientists  to  areas  more  congenial  to  the 
experimentation.    It  was  certainly  true  that  the  extremes  of  reaction  were 
observed  in  America  and  that  In  some  countries  there  was  little  or  no 
concern.    Nearly  all  of  the  countries  with  advanced  science  and  technology 
did  adopt  rules,  however.    The  United  States,  Canada,  and  the 
United  Kingdom  were  the  first  to  have  explicit  guidelines.    The  major 
counterpart  to  the  RAC  proved  to  be  the  British  Genetic  Manipulation 
Advisory  Group  (GMAG),  which  set  out  to  construct  rules  for  the  U.K. 
following  the  Ashby  report.    The  NIH  guidelines  were  the  first  of  numerous 
different  national  rules  to  be  released.    Care  was  taken  to  distribute 
them  abroad.    More  than  40  countries  were  sent  the  guidelines  by 
diplomatic  pouch  on  the  day  of  release  in  1976,  accompanied  by  a  "mission 
alert"  from  the  office  of  Secretary  of  State  Kissinger. 

There  was  continuous  followup.    Among  my  papers  are  special  travel 
diaries  entitled  "The  Recombinant  Odyssey."    They  summarize  numerous 
visits  to  scientists  and  officials  of  countries  which  Included,  among 
others,  Britain,  Germany,  Canada,  Holland,  Switzerland,  the  People's 
Republic  of  China,  Japan,  France,  Sweden,  Finland,  Italy,  and  the 
U.S.S.R. ,  as  well  as  the  European  Economic  Community  in  Brussels,  to 
explain  what  NIH  was  doing  and  to  learn  how  the  other  nations  were 
attempting  to  regulate  the  research.     I  recall  paying  an  early  visit  to 
Munich  to  see  the  new  chief  executive  of  the  European  Science  Foundation 
(ESF).    The  late  Franz  Schneider  informed  me  that  he  was  sure  the  ESF 
would  adopt  the  U.K.  rules.     Going  across  the  city  to  Lynen's  Max  Planck 
Institute  I  found  a  scientist  busy  translating  the  NIH  guidelines  into 
German. 
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After  my  first  visit  to  the  British  Medical  Research  Council  and  to 
GMAG,  I  realized  that  we  were  likely  to  achieve  a  kind  of  parity  with  the 
United  Kingdom  on  containment  rules  despite  a  completely  different  mode 
for  achieving  them.    The  British  proceeded  to  develop  common  law,  case  by 
case.    The  U.S.  specified  detailed  rules  in  a  veritable  Napoleanic  Code. 
The  British  met  in  closed  rooms,  protected  by  the  Official  Secrets  Act. 
The  U.S.  opened  the  doors  to  everyone  and  compiled  a  massive  record  of  the 
proceedings. 

We  worked  hard  to  assure  maximum  conditions  for  communications  and 
consensuality  among  all  the  users  of  the  "new  biology."    Officials  of  the 
European  Medical  Research  Council,  the  European  community,  the  European 
Molecular  Biology  Organization  and  of  the  Committee  on  Genetics  of  the 
International  Council  of  Scientific  Unions,  were  often  present  at  the 
sessions  of  the  RAC  and  the  Director's  Advisory  Committee,  which  were 
always  open  meetings.    One  of  two  major  meetings  which  the  NIH  sponsored 
in  1977  to  help  clarify  scientific  knowledge  on  which  the  guidelines  were 
based  was  held  in  Ascot,  England  so  that  British  and  continental 
scientists  could  more  easily  attend.    The  private  sector,  including  early 
industrial  users  of  the  technology,  and  public  interest  groups  much 
concerned  about  the  activities  of  the  former,  were  also  tied  into  the  loop 
of  communications . 

In  fact,  the  NIH  Office  of  Recombinant  DNA  Activities,  headed  by 
William  Gartland,  became  the  primary  communicative  center  in  the  world 
concerning  rDNA  during  the  late  1970s.    We  also  persuaded  the  Office  of 


Management  and  Budget  to  let  us  start  a  new  journal,  the  Recombinant  DNA 
Technical  Bulletin,  to  carry  the  actions  of  RAC  and  scientific 
communications  around  the  world.    The  safety  manual  and  other  advisories 
compiled  under  Emmett  Barkley's  direction,  was  another  of  the  many 
technical  aids  devised  to  help  standardize  certain  practices  here  and 
abroad.     The  course  of  GMAG  in  Britain  and  the  eventual  rules  adoped  by 
other  countries  is  described  by  Keith  Gibson  elsewhere  in  this 
volume. Most  nations  have  adopted  basically  the  NIH  guidelines, 
which  have  remained  commensurate  with  those  of  the  United  Kingdom. 

Major  differences  in  national  standards  would  have  precipitated  a 
chaotic  situation  throughout  the  world — just  as  different  regulations  in 
the  municipalities  or  states  could  have  created  in  the  United  States. 
Indeed,  had  guidelines  of  grossly  uneven  character  sprung  up  within 
countries  or  among  them,  the  new  biotechnology  industry  based  on  rDNA 
methods  conceivably  would  have  risen  in  Lichtenstein,  or  in  the 
Third  World,  or  on  ships  "beyond  the  12  mile-limit"  in  the  fashion  of 
gambling  casinos. 

OTHER  STEPS 

There  were  many  other  decisions  and  actions  for  the  government  to  take 
about  the  uses  of  rDNA  technology.    Each  agency  decision  had  to  be  shaped 
so  that  it  could  make  its  way  past  the  checks  and  balances  built  into  the 
federal  process.    For  example,  there  was  the  decision  to  be  made  about 
NIH-HHS  policy  on  patenting  inventions  derived  from  the  use  of  genetic 
recombinants.    Opinions  were  solicited  and  a  decision  make  acceptable  to 
the  Secretary.     Shortly  I  found  myself  before  Senator  Nelson,  who  had 
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strong  views  about  patenting  anything  discovered  through  use  of  public 
funds.    There  was  the  decision  to  be  made  about  how  to  return  the 
authority  and  responsibility  for  using  the  guidelines  to  the 
institutions.    The  composition  and  function  of  the  Institutional  Biosafety 
Committees  was  another  important  exercise  in  political  compromise.    One  of 
the  most  significant  moves  was  the  determination  of  how  the  RAC  might 
review  voluntary  submissions  of  proprietary  data  from  private  sector 
laboratories  interested  in  scale-ups.     The  RAC's  eventual  wllllngingness 
to  do  this  removed  the  last  powerful  thrust  for  legislation.  The 
guidelines  no  longer  require  such  examination.    While  they  did,  it  was 
necessary  regularly  to  persuade  the  RAC  to  continue  this  service,  which 
annoyed  many  of  the  members. 

It  will  be  impossible  for  some  of  us  to  forget  the  problems  engendered 
by  compliance  with  the  National  Environmental  Policy  Act.    The  first 
Environmental  Impact  Statement  on  hypothetical  risks  of  laboratory 
experimentation  became  a  nightmare  before  it  was  accepted.    Yet  it  proved 
invaluable  in  opposing  the  injunctions  against  experiments  that  were 
sought  in  the  federal  district  courts.    The  record  maintained  by  NIH  from 
the  inception  of  its  role  contains  more  history  of  the  roles  pressed  upon 
the  government  and  the  manner  in  which  they  were  played. 

THE  FUTURE  OF  THE  RAC 

Although  we  have  learned  that  the  probabilities  of  harmful  creation 
from  using  rDNA  technology  are  much  less  than  some  believed  in  1975,  no 
one  can  assign  a  zero  probability  to  harmful  effects  now.    No  one  should 
pretend  we  have  absolutely  no  further  need  for  community  guidance  or  for 
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contlnuous  evaluation  of  such  powerful  technology.     It  is,  however,  a 
reasonable  point  to  ask  whether  the  risks  have  not  so  narrowed  to  those 
already  assigned  to  the  common  vectors  and  hosts  that  special  containment 
precautions  for  gene  engineering  may  now  be  wasteful.    The  problems  that 
remain  to  be  dealt  with — such  as  release  of  recombinant  organisms  or 
plants  into  the  environment,  evaluation  of  the  numerous  products  of 
recombinant  genes,  or  the  effecting  of  changes  in  the  human  genome  by  new 
techniques — are  still  there.     But  so  are  agencies,  and  other  institutions 
to  cope  with  the  regulatory  aspects  of  most  foreseeable  problems.    If  some 
of  the  federal  regulatory  forces  appear  to  be  weaker  than  in  1975,  it 
would  be  very  unwise  to  compensate  for  this  by  forcing  NIH  to  assume 
regulatory  roles  it  has  justifiably  resisted  for  so  long. 

There  is  a  continued  need  for  full  communication  and  critique  in  the 
use  of  rDNA  technology.     It  is  the  key  expression  of  the  continuity  or 
universality  of  science.     One  would  want  to  abandon  the  network  of 
Institutional  Biosafety  Committees  and  the  RAC,  which  lies  at  the  center, 
only  after  ascertainment  that  they  no  longer  served  a  useful  function. 

It  is  my  view  that  we  are  not  finished  with  practical  scientific 
questions  and  ethical  issues  related  to  gene-splicing.    These  will  not  be 
the  stuff  of  conventional  regulation  and  they  will  require  a  proper  place 
or  places  for  the  human  community  to  debate  and  resolve  them. 

As  the  rules  for  conventional  laboratory  experiments  inevitably  slide 
toward  the  status  of  guidance,  and  as  broader  policy  problems  replace 
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detailed  analysis  of  experimental  protocols  on  the  menu  for  its 
consideration,  ve  should  think  about  construction  of  a  "third  generation 
Recombinant  Advisory  Committee." 

I  suggest  it  might  have  these  features: 

•  be  designed  to  fill  the  combination  tasks  of  the  present  RAC  and 
Interagency  Committees; 

•  be  responsible  to  a  Cabinet  officer,  the  most  appropriate  still 
being  the  Secretary  of  Health  and  Human  Services; 

•  continue  to  be  serviced  by  NIH,  but  with  broader  contributions 
from  other  agencies  so  that  the  collective  aspect  of  the  future 
enterprise  will  be  stressed  and  facilitated; 

.  •       continue  to  have  a  distinguished  chairman,  from  the 
non-government  sector; 

•  continue  to  have  a  majority  of  expert  scientists  among  its 
members,  but  a  total  composition  tailored  to  reflect  the  problems 
anticipated  in  the  next  few  years  to  come. 

POST-GAME  CRITIQUE 

I  have  described  a  number  of  the  things  that  the  federal  government 
did  during  the  rDNA  controversy.    Having  been  at  or  near  the  center  of 


those  actions,  I  am  not  the  one  to  judge  each  step  or  to  assign  a  mark,  for 
the  overall  performance. 

Such  an  assessment  should  be  undertaken,  however,  for  high  science 
will  confront  big  government  again  with  similar  dilemmas.    We  need  a  clear 
understanding  of  what  was  done  and  why.    The  design  of  the  federal 
government  Is  such  that  the  public  Interest  In  technologies  can  be  served 
without  Impairing  the  effectiveness  of  the  scientific  endeavor.    This  was 
the  major  civics  lesson  to  emerge  from  the  rDNA  controversy.    It  was 
difficult,  however,  to  maintain  the  proper  balances,  and  one  should  not 
assume  that  the  system  will  never  fall. 
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